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■ QUICK REFERENCE GUIDE TO HITACHI MEMORIES 



Type 


Total 
Bits 


Part No. 


Process 


Organi- 
zation 


Access 
Time 
(ns) 


Supply 
Voltage 
(V) 


Packages (No. of Pins) 


Malnte* 
nance 
Only 


Page 


DP 


FP 


TFP 










EEPROM 


64K 


HN58C66 


CMOS 


8Kx8 


250 


5.0 


CO 


OR 
CO 














2-1 


HN58C66 


250 


28 


28 


32 












2-15 


256K 


HN58C256 


200 


28 


28 














2-29 


HN58C257 


32Kx8 


200 






32 












2-40 


1M 


HN58C1001 


128Kx8 


120 


32 


32 


32 












2-54 


150 


32 


32 


32 












2-54 


HN58V1001 


250 


3.0 


32 


32 


32 












2-70 



Type 


Total 
Bits 


Part No. 


Process 


Organi- 
zation 


Access 
Time 
(ns) 


Supply 
Voltage 
(V) 


Packages (No. of Pins) 


Mainte- 
nance 
Only 


Page 


DP 


CP 


FP 


TFP 








FLASH 


1M 


HN28F101 


CMOS 


128Kx8 


120 


5.0 


32 


32 


32 


32 










3-1 


150 


32 


32 


32 


32 










3-1 


200 


32 


32 


32 


32 










3-1 


4M 


HN28F4001 


512Kx8 


120 


32 




32 


32 










3-13 


150 


32 




32 


32 










3-13 


200 


32 




32 


32 










3-13 











Organi- 
zation 


Access 


Supply 
Voltage 
(V) 


Packages (No. of Pins) 


Mainte- 




4-91 Type 


Total 
Bits 


Part No. 


Process 


Time 
(ns) 


DG 


DP 


FP 


CC 


CP 


HP 


nance 
Only 


Page 












100 




28 














4-1 






HN27C256A 






120 




28 


28 


28 










4-1 




256K 






32Kx8 


150 






28 


28 










4-1 








70 




28 














4-11 






HN27C256H 






85 




28 


28 


28 










4-11 












100 






28 


28 










4-11 






HN27512 






250 




28 


28 












4-21 




51 2K 




64Kx8 


300 




28 


28 












4-21 




HN27C512 




170 




28 














4-28 










200 




28 














4-28 












85 




40 






44 








4-35 






HN27C1024H 




64Kx16 


100 




40 






44 


44 






4-35 








120 




40 






44 


44 






4-35 












150 




40 






44 


44 






4-35 


EPROM 


1M 




CMOS 




100 


5.0 


32 














4-47 




HN27C101A 






120 




32 


32 


32 






32 




4-47 










128Kx8 


150 




32 


32^ 


32 






32 




4-47 










100 




32 














4-59 






HN27C301A 






120 




32 


32 












4-59 












150 




32 


32 












4-59 












100 




40 






44 








4-63 






HN27C4096 






120 




40 






44 


44 






4-63 










256Kx16 


150 




40 






44 


44 






4-63 










70 




40 






44 








4-77 




4M 


HN27C4096H 






85 




40 






44 








4-77 












100 




40 






44 








4-77 












100 




32 














4-91 






HN27C4001 




512Kx8 


120 




32 










32 




4-91 












150 




32 










32 




4-91 
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QUICK REFERENCE GUIDE 





Total 
Bits 








Tinfie 
(ns) 


Qi irtnlu 

Voltage 

(V) 


Packages (No. of Pins) 


iviaii He 




Type 


Part No. 


Process 


Organi- 
zation 


DP 


FP 


CP 


QFP 


TQFP 


TTP 


nance 
Only 


Page 






HN62321 






150 




28 


28 












5-1 










200 




28 


28 












5-1 




1M 


HN62331 




128KX8 


120 




28 


28 












5-1 




HN62321 E 




200 




28 


28 












5-4 






HN62321A 






150 




32 


32 












5-7 






HN62331A 






120 




32 


32 












5-7 






HN62412 




128Kx16 


200 




40 






44 








5-11 




2M 


HN62422 




256Kx8 


150 




40 






44 








5-11 




HN62442B 




128Kx16 


100 




40 


40 


44 


44 








5-17 






HN62302B 




256Kx8 


170 




32 


32 












5-23 






HN62414 






170 




40 


40,48 




44,64 








5-27 










200 




40 


40,48 




44,64 








5-27 






HN62434 




256Kx16 


150 




40 


40,48 




44,64 








5-27 






HN62415 




512Kx8 


150 ^ 




40 


40,48 




44 


44 


44 




5-34 










200 




40 


40,48 




44 


44 


44 




5-34 






HN62444 






100 




40 


48 




44 


44 






5-41 




4M 


HN62444B 




256Kx16 


100 




40 


44 


44 










5-47 




HN62444BN 




120/70 


5.0 


40 


44 


44 










5-52 






HN62314B 






170 




32 


32 












5-58 










200 




32 


32 












5-58 


MaskROM 




HN62334B 


CMOS 


512Kx8 


150 




32 


32 












5-58 






HN62315B 




150 




32 


32 








32 




5-62 










200 




32 


32 








32 




5-62 






HN62344B 






100 




32 


32 












5-66 






HN62418 






150 




42 


44,48 




44,64 


44 






5-69 






HN62428 




512Kx16 
1Mx8 


150 




42 


44,48 




44 








5-76 








200 




42 


44,48 




44 








5-76 




8M 


HN62438N 






120/60 




42 


44,48 








44 




5-82 










150/70 




42 


44,48 








44 




5-82 






HN62318B 




1Mx8 


150 




32 


32 












5-89 






HN62328B 




150 




32 


" 32 












5-92 






HN624017 






170 




42 


44,48 




44 


44 






5-95 










200 




42 


44,48 




44 


44 






5-95 






HN624116 






150 




42 


44,48 












5-101 




16M 




1Mx16 


200 




42 


44,48 












5-101 








2Mx8 


250 


3.5 


42 


44,48 












5-107 










300 


3.0 


42 


44,48 












5-107 






HN624316N 






120/60 




42 


44,48 












5-113 










150/70 


5.0 


42 


44,48 












5-113 
































32M 


HN624032 




2Mx16 
4Mx8 


150 




42 


44 












5-120 



DP: Plastic Dual Inline Package (PDIP) CC: Ceramic J-Leaded Chip Carrier (LCC) TQFP: Plastic Thin Quad Flat Package 

DG: Ceramic Dual Inline Package (CerDIP) FP: Plastic Small Outline Package (SOP) TFP: Plastic Thin Flat Package (TSOP— -Type I) 

CP: Plastic J-Leaded Chip Carrier (PLCC) QFP: Plastic Quad Flat Package TTP: Plastic Thin Flat Package (TSOP—Type II) 
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PACKAGE INFORMATION 




APPLICABLE ICS 



DP-28 


• HN58C65-Series 


•HN27512-Series 




• HN58C66-Series 


•HN27C512-Series 




• HN58C256-Series 


• HN62321 -Series 




• HN27C256A-Series 


•HN62331 -Series 




• HN27C256H-Series 


•HN6232 IE-Series 


DP-32 


• HN58C1001-Series 


• HN62302B-Series 




•HN58V1001-Series 


•HN62314B-Series 




•HN28F101 -Series 


• HN62334B-Series 




• HN27F4001-Series 


•HN6231 SB-Series 




• HN27C101A-Series 


• HN62344B-Series 




• HN27C301A-Series 


•HN62318B-Series 




• HN62321A-Series 


• HN62328B-Series 




•HN62331A-Series 




DP-40 


• HN62412-Series 


• HN62415-Series 




• HN62422-Series 


• HN62444-Series 




• HN62442B-Series 


• HN62444B-Series 




• HN62414-Series 


• HN62444BN-Series 




• HN62434-Series 




DP-42 


•HN62418-Series 


•HN624116-Series 




• HN62428-Series 


•HN624116L-Series 




• HN62438N-Series 


•HN624316N-Series 




•HN624017-Series 


• HN624032-Series 
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Ceramic Dual In-Line Package (DIP) 



Unit: mm 



DG-28 



36.83(1.450) 



28 




1 



1.30(0.051), 



14 



wwmwwi 



2.5410.25, ■ 
(O.IOOiO.010) 



0.48±0.1 




;0.019±0.004) 



15.24 




(0.600) 



o.25t8:U. 



(0.010+8:883) 



DG-32 



32 



1 



1.32(0.052). 



(0.100±0.l 



41.91(1.650) 



■■-'^^'-^"'■•-''--■'^■-■^'■-•'r''*r^ 




16 





[0.019±0.004) 



15.24 




(0.600) 



0.25t8:&L 

0^ (0.010+8:883) 
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PACKAGE INFORMATION 



Ceramic Dual In-Line Package (DIP) (Cont'd.) 



Unit: mm 



DG-40A 




APPLICABLE ICS 



DG-28 • HN27C256A-Series . HN27512-Series 

• HN27C256H-Series . HN27C5 12-Series 



DG-32 • HN27C101A-Series 

• HN27C301A-Series 

• HN27C4001-Series 



DG-40A • HN27C1024H-Series 

• HN27C4096-Series 

• HN27C4096H-Series 
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Plastic Small Outline Package (SOP) 



Unit: mm 



FP-28D 



18.3(0.72) 



18.75max(0.75max) 

n nnnnnnny nnnn 



/uuuuouuuuuuuuu u 




0.895 



(0.035) 



1.27±0.1 



(0.0S±0.004) 



o.4t8:j>i 



(0.01618:881) o 



3 ?? 



111.43(0.45)1 



■ 11.8i0.3 . 
(0.4S5+0.012) 



^0-10* 
Sl039) 



FP-28DA 



28 



18.3(0.72) 



18.75max(0.75max) 

iioonoynnyinii 



0.895, 
(0.035) 



uuyyuyyyuuoyoy u 



1.27±0.1. 
(0.05±0.004) 



o.4l8:j>5 
(0.01618:885) 



E 

00 „^ 



111.43(0.45)1 



, 11.8t0.3 . 
(0.465 ±0.0 12) 



=40^10* 
[0Jtt39) 




FP.32D 



20.45(0.805) 





1? 

<r> 




(0.556±0.012) ' 
1.42 
(0.056) 




i 




J 

113.34(0.525)1^ 


ioro3i) 
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PACKAGE INFORMATION 



• Plastic. Stnall Outline Package (SOP) Conrd. 



Unit: mm 



FP-40D 



40 



26.00(1.024) 



26.20max(1.031max) 

nnnnnnnnnnnnnnnnnnnn 



1 UUUUUUUUUUUUUUUUUUUU 
1.10max(0.043max) 



0.40t0.10 . 



(0.016±0.004) 



1.27(0.050) I I 



0.10(0.004) 1 ° o 
L j^l 0.12(0.005) TO 



14.13±0.30 



(0.556±0.012) 
1.715 



(0.068) 



Q,8 0t,20 



(0.031 ±0.008) 
13.34(0.525) I 



0~8» 
i 



FP-44D 



28.50 



28.70max 

nnnnnnnnnnnnnnnnnnnnnn 



23 



1 UUUUUUUUUUUUUUUUUUUUUU22 




0.40t0.10 



nil 



16.04±0.30 



0.80±0.20 



0-10' 



FP-48DA ^ 20.0 

48 



20.4iDax 

nnnnnnnnnnnnnnfinnnnnnnnn 



25 



'yuuimuuuuuuuuuuuiiuuiiuuyu' ^ 

1 24 



(yyyMluyyyyuyyyyaifiMm. 



0.3510.05 



Hq|o»io| 



15.60t0.30 



0.80 



0-10" 



0.40 



15.24 
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PACKAGE INFORMATION 



• Plastic Small Outline Package (SOP) Cont'd. 



Unit: mm 



APPLICABLE ICS 



FP-28D 


• HN58G65-Series 

• HH58C66-Series 

• HN58C256-Series 




FP-28DA 


•HN62321-Series 
•HN62331 -Series 
• HN62321E-Series 




FP-28DA 


• HN58C65-Series 

• HN27C256A-Series 

• HN27C256H-Series 




FP-32D 


•HN58C 1001 -Series 
•HN58V1001-Series 

• HN28F101 -Series 

• nlNZoFH-UUl-vJcricS 

• HN27C101A-Series 

• HN27G3Q1A-Series 

• HN62321A-Series 
•HN62331A-Series 


• HN62302B-Series 

• HN62314B-Series 

• HN62334B.Series 

• rii>iozji jJD-oenes 

• HN62344B-Series 
•HN62318B-Series 

• HN62328B-Series 


Jl Jr-'fUJLI 


• oi>ioz'f'4-zi5-oenes 

• HN62414-Series 


• rirNozH-jH'-ijenes 

• HN62415-Series 


FP.44D 


• HN62444B-Series 

• HN62444BN-Series 
•HN62418-Series 

• HN62428-Series 


• HN624017-Series 
•HN624116-Series 
•HN624116L-Series 
•HN624316N-Series 

• jrirNOZH-ujz-oenes 


FP-48DA 


• HN62414-Series 

• HN62434-Series 

• HN62415-Series 

• HN62444-Series 

• HN62418-Series 

• HN62428-Series 


• HN62438N-Series 

• HN624017.Series 
•HN624116-Series 
•HN624116L-Series 
•HN624316N-Series 
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PACKAGE INFORMATION 



Plastic Quad Flat Package (QFP) 



Unit: mm 



FP-44A 



17.2i0.3 



□ 14.0 





0.3510,05 J|. |^|o.i5|Q|| oo 



jKI iiiiiiiiiiiiHiiiiiHi ix. 



Mojo.ioi 



0.80 



1.60 




0.80 



FP-64B 



24.8±0.4(0.976±0.016) 



20(0.787) 



iaHimiiinnii»»»» 



!3FII! 




=•20 



HO. 15 (0.006)101 



rhymnnnnnnnnnnnnnrfa 1 ^^j^m^^^ht^ 

H^|0-1S(0.006)| dll (0.047i§W^ 



APPLICABLE ICS 



FP-44A • HN62412-Series 

• HN62422-Series 

• HN62442B-Series 

• HN62414-Series 

• HN62434-Series 



• HN62415-Series 

• HN62444-Series 
•HN62418-Series 

• HN62428-Series 

• HN624017-Series 



FP-64B • HN62414-Series 

• HN62434-Series 

• HN62418-Series 
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PACKAGE INFORMATION ' 



Plastic Thin Quad Flat Package (TQFP) 



Unit: mm 



► TFP-44 



15.6W.6U) 



□i4.o (g o>ssi ?. 





o.so 



(o:o2oy 



|0.15<0.006? |®| 
,0.80(0.031) 



0.30(0.118) 



10.10 ( 0.004 )1 j g 



APPLICABLE ICS 



TFP-44 • HN62414.Series 

• HN62434-Series 

• HN62415-Series 



•HN62418-Series 

• HN62428-Series 

• HN624017-Series 
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PACKAGE INFORMATION 



Plastic Thin Small-Outline Package (TSOP)— Type-I 



Unit: mm 



►TFP-32D 



8(0.315) 





16^ 
10.50(0.020)1 

I0.08(0.003)IWI 



J0.1 0(0.004)1 



5 



(0.020±0.004) 
20t0.2(0.787t0.008) 



0-5« 



. TFP-32DR 



8.2aax 
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• TFP-32DA 
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PACKAGE INFORMATION 



• Plastic Thin Small-Outline Package (TSOP)— Type-I Cont'd 



Unit: mm 



TFP.32DAR 



8.0 



16 

0.2010.10 



8.2nax 


32 




o 




•a* 


.. 






oTIol 




APPLICABLE ICS 


TFP-32D 


• HN28F101-Series 

• HN28F4001-Series 




TFP-32DR 


•HN28F101 -Series 
• HN28F4001-Series 




TFP~32DA 


• HN58C66-Series 

• HN58C257-Series 

• HN58C1001-Series 


• HN58V1001-Series 
•HN28F101 -Series 


TFP-32DAR 


• HN58C257-Series 
•HN58C1001-Series 


•HN5«V1001-Series 
•HN28F101-Series 



Plastic Thin Small-Outline Package (TSOP)— Type-ll 



Unit: mm 



.TTP-32D 



20.95 



21 .35 max 



17 
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^Tnr 

1 
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rr^ 16 
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0-5« 
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PACKAGE INFORMATION 



Plastic Thin Small-Outline Package (TSOP)— Type-ll Cont'd. 



Unit: mm 



32DR 



20.95 



21 .35 max 

1 ie| 
nnnnnnannnnnnnnn' 



imr 
32 



0.40 1 0.10. 



]i^ ^7 



,11.78*0.2 



fO-5* 




jLSflULlfl, 



• TTP-44D 



To Be Advised 



APPLICABLE ICS 



TTP-32D 


• HN27C101 A-Series 




• HN27C4001-Series 


TTP-32DR 


• HN27C101A-Series 




• HN27C4001 -Series 


TTP-44D 


• HN62415-Series 




• HN62438N-Series 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, OA 94005-1819 • (415) 589-8300 



1-13 



PACKAGE INFORMATION 



• Ceramic Leaded Chip Carrier (LCC) 

• 00-44 



Unit: mm 




APPLICABLE lOs 



CC-44 • HN27C1024H-Series • HN27C4096H-Series 

• HN27C4096-Series 
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PACKAGE INFORMATION 



Plastic Leaded Chip Carrier (PLCC) 



Unit: mm 



CP-32 



30 



14,9910.12 



(0.590±0.00S} 



SBOSOSSFEfeF 
5 13 



20 




0.74(0.029) 



(0.01 




.11-27(0.050)1 



I , ,1 2.9$±O.SO, 



(0.5110.020) 




10.4110.50. 



(0.4110.020 )^ 
HolO.1 0(0.00411 



• CP-44 



1 7.5310.1 2(0.69010.005j 





(0.61010.020) 



HQtlO.1 0(0.004)1 



APPLICABLE ICS 



CP-32 • HN28F101-Series 



CP-44 • HN27C1024H-Series • HN62442B-Series 

• HN27C4096-Series • HN62444B -Series 

• HN27C4096H-Series • HN62444BN-Series 

^ ^ r 
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■ RELIABILITY OF HITACHI IC MEMORIES 



RELIABILITY CHARACTERISTICS FOR 
SEMICONDUCTOR DEVICES 

Hitachi semiconductor devices are designed, manu- 
factured and inspected so as to achieve a high level 
of reliability. Accordingly, system reliability can be 
improved by combining highly reliable components 
along with proper environmental conditions. It is 
important to examine semiconductor device charac- 
teristics in light of their reliability. 

• Semiconductor devices are essentially structure 
sensitive as seen in surface phenomenon. Fabri- 
cating the device requires precise control of a large 
number of process steps. 

• Device reliability is partly governed by electrode 
materials and package materials, as well as by the 
coordination of these materials with the device 
materials. 

• Devices employ thin-film and fine-processing tech- 
niques for metallization and bonding. Fine materials 
and thin film surfaces sometimes exhibit physically 
different characteristics from the bulks. 

• Semiconductor device technology advances drasti- 
cally: Many new devices have been developed 
using new processes over a short period of time. 
Thus, conventional device reliability data cannot be 
used In some cases. 

• Semiconductor devices are characterized by vol- 
ume production. Therefore, variations should be an 
important consideration. 

• Initial and accidental failures are only considered to 
be semiconductor device failures based on the fact 
that semiconductor devices are essentially oper- 
able semipermanently. However, wear failures 
caused by worn materials and migration should 
also be reviewed when electrode and package 
materials are not suited for particular environmental 
conditions. 

• Component reliability may depend on device mount- 
ing, conditions for use, and environment. Device 
reliability is affected by such factors as voltage, 
electric field strength, current density, temperature, 
humidity, gas, dust, mechanical stress, vibration, 
mechanical shock, and radiation magnetic field 
strength. 



InitiaHailure region 
: Declining failure rates (m<1) 



Wearout failure region 
: Rising failure rates (m>1) 




Reduced failure rate 
by maintenance 



Specified failure rate 



Random failure region m: Weibull distribution 

: Constant failure rates {m=1) I fonn parameter 



-Useful longevity - 



Time(t) 

Figure 1 Typical failure rate curve 

Device reliability is generally represented by the 
failure rate. 'Failure' means that a device loses its 
function, including intermittent degradation as well as 
complete destruction. 

Generally, the failure rate of electric components and 
equipment is represented by the bathtub curve shown 
in Figure 1 . For semiconductor devices, the configu- 
ration parameter of the Weibull distribution is smaller 
than 1, which means an initial failure type. Such 
devices ensure a long lifetime unless extreme envi- 
ronmental stress is applied. Therefore, initial and 
accidental failures can become a problem for semi- 
conductor devices. Semiconductor device reliability 
can be physically represented as well as statistically. 
Both aspects of failures have been thoroughly ana- 
lyzed to establish a high level of reliability. 

SEMICONDUCTOR FAILURE TYPES AND 
THEIR MECHANISM 

Semiconductor device failures are categorized as 
disconnection, short-circuit, deterioration and mis- 
cellaneous failures. These are summarized in Table 
1 . Typical failure mechanisms are: 

Surface Deterioration 

The pn junction has a charge density of 1 0^'^-l 0^°/ 
cm^ If charges exceeding the above density are 
accumulated on the pn junction surface, particulariy 
adjacent to the depletion layer, electric characteris- 
tics of the junction tend to be easily varied. Although 
the surface of such devices as planar transistors is 
generally covered with a SiOg film and is in an Inactive 
state, the possibility of deterioration caused by sur- 
face channels still exists. Surface deterioration de- 
pends heavily on applied temperature and voltage 
and is often handled by the reaction model. 
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Table 1 Failure Modes, Mechanisms and Related Causes 



Failure modes 


Failure mechanisms 


Failure related causes 


Withstanding voltage 
reduced, Short, Leak 
current increased, hFE 
degraded, Threshold 
voltage variation. Noise 


Pin hole. Crack, Uneven ^ 
thickness. Contamination, 
Surface inversion. Hot 
carrier injected 


Passivation 


Surface oxide film. 
Insulating film between 
wires 


Open, Short, Resistance 
increased 


Flaw, Void, mechanical 
damage. Break due to 
uneven surface, 
Non-ohmic contact, 
Insufficient adhesion 
strength. Improper 
thickness, 
Electromigration, 
Corrosion 


Metallization 


Interconnection, Contact, 
Through hole 


Open, Short Resistance 
increased 


Bonding runout. 
Compounds between 
metals. Bonding position 
mismatch, Bonding 
damaged 


Connection 


Wire bonding. Ball 
bonding 


Open, Short 


Disconnection, Sagging, 
Short 


Wire lead 


Internal connection 


Withstanding voltage 
reduced. Short 


Crystal defect. 
Crystallized impurity. 
Photo resist mismatching 


Diffusion, Junction 


Junction diffusion, 
Isolation 


Open, Short, Unstable 
operation. Thermal 
resistance increased 


Peeling, chip, Crack 


Die bonding 


Connection bertween die 
and package 


Short, Leak current 
Increased, Open, 
Corrosion disconnection. 
Soldering failure 


Integrity, moisture ingress. 
Impurity gas. High 
temperature. Surface 
contamination. Lead rust. 
Lead bend, break 




r adv.a^lil^, Jncilllvllv ocal. 

Lead plating. Hermetic 
package & plastic package, 
Filler gas 


Short, Leak current 
increased 


Dirt, Conducting foreign 
matter, Oranic carbide 


Foreign matter 


Foreign matter in package 


Short, Open, Fusing 


Electron destroyed 


Input/output pin 


Electrostatics, Excessive 
Voltage, Surge 


Soft error 


Electron hole generated 


Disturbance 


alpha particle 


Leak current increased 


Surface inversion 


High electric field 
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One example is surface deterioration caused by hot 
carriers. Hot carriers are generated when such de- 
vices as MOS dynamic RAMs are operated at a 
voltage near the minimum breakdown voltage (BV^g) 
by raising internal voltage and when a strong electric 
field is established near the MOS device's drain 
resulting from reduced device geometry from 2 ^m to 
0.8 ^im. Generated hot carriers may affect surface 
boundary characteristics on a part of the gate oxide 
film, resulting in degradation of threshold voltage 
(V^„) and counter conductance (gm). Hitachi devices 
employ improved design and process techniques to 
prevent these problems. However, as processes 
becomes finer, surface deterioration may possibly 
become a serious problem. 

Eiectrode-Reiated Failures 

Electrode-related failures have become increasingly 
important as multi-layer wiring has become more 
complicated. Noticeable failures include 
electromigration and Al wiring corrosion in plastic 
sealed packages. 

ELECTROMIGRATION 

This Is a phenomenon in which metal atoms are 
moved by a large current of about 1 0^ A/cm^ supplied 
to the metal. When ionized atoms collide with the 
current of scattering electrons, an 'electron wind' is 
produced. This wind moves the metal atoms in the 
opposite direction from the current flow, which gen- 
erates voids at a negative electrode, and hillock and 
whiskers at an opposite one. The generated voids 
increase wiring resistance and cause excessive cur- 
rents to flow in some areas, leading to disconnection. 
The generated whiskers may cause shortcircuits In 
multi-metal line. 

MULTI-METAL LINE RELATED FAILURES 
Major failures associated with multi-metal line in- 
clude increased leak currents, shortcircuits caused 
by a failed dielectric interiayer, and increased contact 
metal resistance and disconnection between metal 
wirings. 

AL LINE CORROSION AND DISCONNECTION 
When plastic encapsulated devices are subjected to 
high-temperatures, high-humidity or a bias-applied 
condition, Al electrodes in devices can cause corro- 
sion or disconnection (Figure 2). Under high-tem- 
perature and high-humidity, corrosion is randomly 
generated over the element surface. However, after 
an extended period of time, the corrosion has not 
significantly increased. Accordingly, this failure is 
possibly due to an initial failure associated with 
manufacturing, it is also verified that this type of 




Pit Corrosions Pit Corrosions 

Figure 2 Categorized Ai corrosion mode 



failure can be generated when the adhesion surface 
between an element and resin is separated or when 
foreign materials are attached to the element with 
human saliva. Under a bias-applied, high-tempera- 
ture, high-humidity condition, corrosion Is generated 
in higher potential areas while in lower potential 
areas, grain corrosion occurs. Once this failure oc- 
curs In part of a device, the device can become worn 
out in a relatively short time. This failure proves to 
depend on the hydroscopic volume resistivity of 
sealed resin. The Al line corrosion mechanism de- 
scribed above is summarized in Figure 3. 



Moisture 




Penetration 





Melting 

Corrosive Impurity 




Figure 3 Plastic pacicage section and Al corrosion mechanism 
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Bonding Related Failures 

DEGRADATION CAUSED BY INTERMETALLIC 
FORMATION 

Bonding strength degradation and contact resis- 
tance increase are caused by compounds formed Jn 
connections between Au wire and Al film. This is the 
most serious problem in terms of reliability. The 
compounds are formed rapidly during bonding and 
are increased through thermal treatment. Conse- 
quently, Hitachi products are subjected to a lower- 
temperature, shorter-period bonding whenever pos- 
sible. 

WIRE CREEP 

Wire creep is wire neck destruction in ah Au ball along 
an intergranular system occurring when a plastic 
sealed device is subjected to a long-term thermal 
cycling test. This failure results from increased crys- 
tal grains due to heat application when forming a ball 
at the top of an Au wire, or from an impurity introduc- 
ing to the intergranular system. Bonding under usual 
conditions with no loop configuration failures does 
not cause this failure unless a severe long-term 
thermal cycling test is applied. Accordingly, wire 
creep is not a problem in actual usage. 

CHIP CRACK 

With the increase in chip size associated with the 
increased number of incorporated functions, more 
problems can occur during assembly, such as chip 
cracks during bonding. Bonding methods include Au- 
silicon eutectic, soldering and Ag-paste. Soldering 
and Ag-paste exhibit few chip crack problems. For 
Au-silicon eutectic, in contrast, large stress is applied 
to a pellet due to its strength and high temperature 
resistance for attachment, which may result In critical 
chip defects. Today, the chip destruction limit can be 
determined by finite-element analysis and by distor- 
tion measurement using a fine accuracy gauge. 
Ideally, Au-silicon eutectic should be evenly applied 
over the entire surface. However, this is difficult due 
to the existence of a silicon oxide film on the silicon 
back surface. Therefore, specifications for Au-silicon 
eutectic have been established based on stress 
analysis and thermal cycling test results. 

REDUCED MAXIMUM POWER DISSIPATIONS 
Heat fatigue due to thermal expansion coefficient 
mismatch among different materials deteriorates ther- 
mal resistance, resulting in decreased maximum 
power dissipations. 



Sealing Related Failures 

Hermetically sealed packages, including metal, glass, 
ceramic, and all other types, have the possibility of the 
following failures. 

1 . Al line corrosion on the chip surface due to slight 
moisture and reaction between different ionized 
materials. 

2. Intermittent moving foreign metals short. 

3. Al line corrosion due to extraneous HJD caused by 
hermetic failure. 

Moving foreign matter, even if it is a non-active solid, 
can be charged up within a cavity during movement, 
thereby inducing parastic effects and metal shorts. 
The foreign matter detection method is specified by 
MIL-STD-883C, PIND (Particle Impact Noise Detec- 
tion) Test. The PIND test consists of filtering a particle 
impact waveform (ultrasonic waveform), detecting it 
with a microphone and then amplifying it. 

Disturbance 

ELECTROSTATIC DISCHARGE 
DESTRUCTION 

Destruction caused by electrostatic discharge is a 
problem common to semiconductor devices. A recent 
report introduced three modes of this failure; the 
human body model, charged device model and field 
induced model. 

The human body is easily charged. A person just 
walking across a carpet can be charged up to 1 5000 
V. This voltage is high enough to destroy a device. An 
equivalent circuit of the human body model is shown 
in Fig. 4. The human body's capacitance Cb and 
resistance Rb are 1 00 to 200 pF and 1 000 to 2000f2, 
respectively. Assuming a body is charged with 2000V, 
the dissipated energy is obtained as follows: With a 
time constant of 1 0-^ sec, the dissipated energy is 2 
KW, which is enough to destroy a small area of a chip. 



_j I 1^ VSA/ Vv^ 

Cb Rb Rd Rc 

Cb — Human Body Capacity 
Rb — Human Body Resistance 
Rd — Device Resistance 

Rc — Resistance Between Device and Ground 
E = iCbV3 = 0.2x 10-3J 

Figure 4 Equivalent circuit of human body model 
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In the charged device model, charges are accumu- 
lated in a device, not a human body, and discharged 
through contact resistance during a short time. The 
equivalent circuit of this model is shown in Fig. 5. 
Device size and device position relative to GND are 
important parameters in this model since the model 
depends on device capacity. 

in the field induced model, a device is left under a 
strong electric field or is affected by neighboring high 
voltage material. Since the capacitor of device or lead 
of device acts like an antenna, the following cases will 
possibly cause destruction: 1) a device is incorpo- 
rated into a high electric field such as a CRT, 2) a 
device is left under a high-frequency electric field and 
3) a device is moved with a container charged at high 
voltage, such as a tube. 




1 



•s 

Figure 5 Equivalent circuit of charging model 
LATCH-UP 

Latch-up is a problem unique to CMOS devices. This 
problem is a thyristor phenomenon caused by a 
parasitic PNP or NPN transistor formed in the CMOS 
configuration. Latch-up can occur when: 1) an acci- 
dental surge voltage exceeds the maximum rating, 2) 
there is a power supply ripple, 3) an unregulated 
power supply and noise is applied or 4) a device is 
operated from two sources having different set-up 
voltages. These cases can cause input or output 
current to flow in the opposite direction from usual 
flow, which triggers parasitic thyristors. This results in 
excessive current flowing between a power supply 
and ground. This phenomenon continues until the 
power is turned off or the flowing current reduced to a 
certain level. Once latch-up occurs in an operating 
device, the device will be destroyed. 



Much effort should be made in designing circuits to 
prevent latch-up. Latch-up triggering input or output 
currents start to flow under the following conditions: 

V < V^^ or V.^ < GND for input level 

V > out ^cc o'' Vout < GND for input level 

Therefore, circuits should be designed so that no 
foHA/ard current flows through the input protection 
diodes or output parasitic diodes. 

Soft errors 

When a particles are generates from uranium or 
thorium in a package the silicon surface of an LSI 
chip, electron-hole pairs are formed which act as 
noise to data lines and other floating modes, causing 
temporary soft errors. This phenomenon is shown in 
Fig. 6. Only electrons from among the electron-hole 
pairs are only collected to a memory cell. As a result, 
the cell changes from a state of 1 to 0, which is a soft 
error. 

Hitachi devices have been subjected to simulation 
and irradiation tests to prevent soft errors. In some 
cases, organic material, PIG, is applied to the surface 
of the device. 



a 




Figure 6 Soft error caused by a particles In dynamic memory 
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FINE GEOMETRY RELATED PROBLEMS 

in response to higher integration requirements for 
memories and microcomputers, LSI geometry has 
been reduced in the way of 3 ^m -> 2 ^m 1 .3 |xm 
0.8 fim. 



Table 2 Finer geometry related problems 



Item 


Problems 


Countermeasure 


5V single supply 
voltage 


• Breakdown voltage of gate oxide films 

• SiOj defects 


Oxide film formation process 
improved 

• Cleaning 

• Gettering 

• Screening 


Horizontal dimension 
reduction 


• Soft errors by alpha particles 

• Al reliability reduced 

• CMOS latch up 

• Mask alignment margin reduced 

• Hot carriers 


Surface passivation film improved 

• Metallization improved 

• Design/layout improved 

• Process improved 


Vertical & horizontal 
dimension reduction 


• Higher breakdown voltage not permitted 

• Electrostatic discharge resistance reduced 


Use of low voltage examined 

• Configuration improved 

• Protection circuits enhanced 
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The problems associated with finer geometry are 
shown in Table 2. 



■ QUALITY ASSURANCE 



1. VIEWS ON QUALITY AND RELIABILITY 

Hitachi basic views on quality are to meet individual 
users' purpose and required quality level and main- 
tain that level for general application. Hitachi has 
made efforts to assure the standardized reliability of 
our IC memories in actual usage. To meet users' 
requests and to cover expanding application, Hitachi 
performs the followings: 

(1 ) Design reliability in during new product develop- 
ment. 

(2) Establish quality at all steps in the manufacturing 
process. 

(3) Intensify the^ inspection and the assurance of 
reliability of all products. 

(4) Improve the product quality based on marketing 
data. 

Furthermore, to get higher quality and reliability, we 
cooperate with our research laboratories. 
With the views and methods mentioned above, Hitachi 
makes the best efforts to meet the users' require- 
ments. 

2. RELIABILITY DESIGN OF SEMICONDUCTOR 
DEVICES 

2.1 Reliability Target 

Establishments of reliability target is important in 
manufacturing and marketing as well as function and 
price. It is not practical to determine the reliability 
target based on the failure rate under single common 
test condition. So, the reliability target is determined 
based on many factors such as each characteristics 
of equipment, reliability target of system, derating 
applied in design, operating condition and mainte- 
nance. 

2.2 Reliability Design 

Timely study and execution are essential to achieve 
reliability based on targets. The main items are the 
design standardization, device design including pro- 
cess and structural design, design review and reliabil- 
ity test. 

(1) Design Standardization 

Design standardization requires establishing de- 
sign rules and standardizing parts, material, and 
process. When design rules are established on 
circuit, cell, and layout design, critical items 
about quality and reliability should be examined. 
Therefore, in using standardized process or 
material, even newly developed products would 
have high reliability. 



(2) Device Design 

It is important for device design to consider total 
balance of process design, structure design, 
circuit and layout design. Especially in case of 
applying new process or new material, we study 
the technology prior to development of the de- 
vice in detail. 

(3) Reliability Test by Test Pattern 

Test Pattern is useful method for evaluating 
reliability of designing and processing ICs with 
complicated functions. 

1 . Purposes of Test Patterns are as follows: 

• Making clear about fundamental failure mode: 

• Analysis of relation between failure mode and 
manufacturing process condition. 

• Analysis of failure mechanism. 

• Establishment of QC point in manufacturing. 

2. Effects of evaluation by Test Patterns are as 
follows: 

• Common fundamental failure mode and failure 
mechanism in devices can be evaluated. 

• Factors dominating failure mode can be picked 
up, and compared with the process having been 
experienced in field. 

• Able to analyze relation between failure causes 
and manufacturing factors. 

• Easy to run tests. 

2.3 Design Review 

Design review is a method to confirm systematically 
whether or not design satisfies the performance re- 
quired including by users, follows the specified ways, 
and whether or not the technical items accumulated 
in test data and application data are effectively ap- 
plied. 

In addition, from the standpoint of competition with 

other products, the major purpose of design review is 

to insure quality and reliability of the product. In 

Hitachi, design review is performed in designing new 

products and also in changing products. 

The followings are the items to consider at design 

review. 

( 1 ) Describe the products based on specified design 
documents. 

(2) Considering the documents from the standpoint 
of each participant, plan and execute the sub- 
program such as calculation, experiments and 
investigation if unclear matter is found. 

(3) Determine the contents and methods of reliabil- 
ity test based on design document and drawing. 

(4) Check process ability of manufacturing line to 
achieve design goal. 
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(5) Arrange the preparation for production. 

(6) Plan and execute the sub-programs of design 
changes proposed by individual specialists, for 
tests, experiments and calculation to confirm the 
design change. 

(7) Refer to the past failure experiences with similar 
devices, confirm the prevention against them, 
and plan and execute the test program for con- 
firmation of them. 

in Hitachi, these study and decision at design review 
are made using the individual check lists according to 
its objects. 



3. QUALITY ASSURANCE SYSTEM OF 
SEMICONDUCTOR DEVICES 

3.1 Activity of Quality Assurance 

The following items are the general views of overall 
quality assurance in Hitachi. 

(1 ) Problems is solved in each process so that even 
the potential failure factors will be removed at 
final stage of production. 

(2) Feedback of information is made to insure^atis- 
fied level of process ability. 

At the result, we assure the reliability. 



Step 


Contents 


Purpose 


Target 




Design Review 




Specification 







Design 
Trial 

Production 



Materials. Parts 
Approval 



Characteristics of l\^aterial and Parts 
Appearance 
Dimension 
Heat Resistance 
Mechanical 
Electrical 





Confirmation of 




Characteristics and Reliabilty of 




Materials and Parts 



Characteristics Approval 



Electrical 
Characteristics 

Function 

Voltage 

Current 

Temperature 

Others 
Appearance. Dimension 





Confirmation of Target 




Spec. Mainly about 




Electrical 




Characteristics 



Quality Approval (1) 



Reliability Test 
Life Test 
Thermal Stress 
Moisture Resistance 
Mechanical Stress 
Others 





Confirmation of Quality 




and Reliability in Design 



Quality Approval (2) 



Mass 

Production 



Reliability Test 
Process Check same as 
Quality Approval (1) 



Confirmation of Quality 
and Reliability in Mass 
Production . 



Figure 1 Flow Chart of Qualification3.2 
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3.2 Qualification 

To assure the quality and reliability, the qualification 
tests are done at each stage of trial production and 
mass production based on the reliability design de- 
scribed in section 2. 

The followings are the views on qualification in Hitachi: 

(1) From the standpoint of customers, qualify the 
products objectively by a third party. 

(2) Consider the failure experiences and data from 
customers. 



(3) Qualify every change in design and work. 

(4) Qualify intensively on parts and materials and 
process. 

(5) Considering the process ability and factor of 
manufacturing fluctuation, establish the control 
points in mass production. 

Consider the views mentioned above, qualification 
shown in Fig. 1 is done. 



Process 

i 



Quality Control 



Method 





Material Parts 




Material 




Parts 






^^y^ Inspection OT^'^.^^ 
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Parts for Semiconductor 
Devices 



Manufacturing Equipment, 
Environment, Sub-material, 
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Figure 2 Flow Chart of Quality Control in Manufacturing Process 
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3.3 Quality and Reliability Control in Mass 
Production 

To assure quality in mass production, quality is con- 
trolled functionally by each department, mainly by 
manufacturing department and quality assurance 
department. The total function flow is shown in Fig. 2. 

3.3.1 Quality Control on Parts and Materials 

With the tendency toward higher performance and 
higher reliability of devices, quality control of parts 
and materials becomes more important. The items 
such as crystal, lead frame, fine wire for wire bonding, 
package and materials required in manufacturing 
process like mask pattern and chemicals, are all 
subject to inspection and control. 
Besides qualification of parts and materials stated in 
3.2, quality control of parts and materials is defined in 
incoming inspection. Incoming inspection is performed 
based on its purchase specification, drawing and 
mainly sampling test based on MIL-STD-105D. 
The other activities for quality assurance are as 
follows: 

• Table 1. Quality Control Check Pointis of Parts and Materials 
(example) 



Material, 
Parts 


Important 
Control Items 


Point for Check 


Wafer 


Appearance 

Dimension 
Sheet Resistance 
Defect Density 
Crystal Axis 


Damage & Contamination 

on Surface 

Flatness 

Resistance 

Defect Numbers 


Mask 


Appearance 
Dimension 
Resistoration 
Gradation 


Defect Numbers, Scratch 
Dimension Level 

Uniformity of Gradation 


Fine 
Wire for 
Wire 
Boi^ding 


Appearance 

Dimension 
Purity 

Elongation Ratio 


Contamination, Scratch, Bend, 
Twist 

Purity Level 
Mechanical Strength 


Frame 


Appearance 

Dimension 

Processing 

Accuracy 

Plating 

Mounting 

Characteristics 


Contamination, Scratch 
Dimension Level 

Bondability, Solderability 
Heat Resistance 


Ceramic 
Package 


Appearsuice 

Dimension 

Leak Resistance 

Plating 

Mounting 

Characteristics 

Electrical 

Characteristics 

Mechanical 

Strength 


Contamination, Scratch 
Dimension Level 
Airtightness 

Bondability, Solderability 
Heat Resistance 

Mechanical Strength 


Plastic 


Composition 

Electrical 

Characteristics ■ 

Thermal 

Characteristics 

Molding 

Performance 

Mounting 

Characteristics 


Characteristics of 
Plastic Material 

Molding Performance 
Mounting Characteristics 



(1 ) Technology Meeting with Vendors 

(2) Approval and Guidance of Vendors 

(3) Analysis and tests of physical chemistry. 

The typical check points of parts and materials are 
shown in Table 1 . 

3.3.2 Inner Process Quality Control 

To control inner process quality is very significant for 
quality assurance of devices. The quality control of 
products in every stage of production is explained 
below. Fig. 3 shows inner process quality control. 

(1) Quality Control of Products in Every Stage of 
Production 

Potential failure factors of devices should be removed 
in manufacturing proces.s. Therefore, check points 
are set up in each process so as not to move the 
products with failure factors to the next process. 
Especially, for high reliability devices, manufacturing 
lines are rigidly selected in order to control the quality 
in process. Additionally we perform rigid check per 
process or per lot, 100% inspection in proper pro- 
cesses so as to remove failure factors caused by 
manufacturing fluctuation, and screenings depend- 
ing on high temperature aging or temperature cycling. 
Contents of controlling quality under processing are 
as follows: 

• Control of conditions of equipment and workers and 
sampling test of uncompleted products. 

• Proposal and execution of working improvement. 

• Education of workers 

• Maintenance and improvement of yield 

• Picking up of quality problems and execution of 
countermeasures toward them. 

• Communication of quality information. 

(2) Quality Control of Manufacturing Facilities and 
Measuring Equipment 

Manufacturing facilities have been developed with 
the need of higher devices in performance and the 
automated production. It is also important to deter- 
mine quality and reliability. 
In Hitachi, automated manufacturing is promoted to 
avoid manufacturing fluctuation, and the operation of 
high performance equipment is controlled to function 
properly. 

As for maintenance inspection for quality control, 
daily and periodically inspections are performed based 
on specification on every check point. 
As for adjustment and maintenance of measuring 
equipment, the past data and specifications are clearly 
checked to keep and improve quality. 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, OA 94005-1 81 9 • (41 5) 589-8300 1 -25 



Quality Assurance of IC Memory 



(3) Quality Control of Manufacturing Circumstances 
and Sub-material. 

Quality and reliability of devices are affected 
especially by manufacturing process. There- 
fore, we thoroughly control the manufacturing 
circumstances such as temperature, humidity, 
dust, and the sub-materials like gas or pure 
water used in manufacturing process. 



Dust control is essential to realize higher Integra- 
tion and higher reliability of devices. To maintain 
and improve the clearness of manufacturing site, 
we take care buildings, facilities, air-conditioning 
system, materials, clothes and works. Moreover, 
we periodically check on floating dust in the air, 
fallen dust or dirtiness on floor. 



"Wafer-H 



Process 

J7 Purchase of Material 



Control Point 



Frame 



mkage-: 



> Surface Oxidation 
I inspection on Surface 

Oxidation 
• Photo Resist 

I Inspection on Photo Resist 
OPQC Level Check 

> Diffusion 

I Inspection on Diffusion 
OPQC Level Check 



> Evaporation 

I Inspection on Evaporation 
OPQC Level Check 

> Wafer Inspection 

Inspection on Chip 
Electrical Characteristics 
Chip Scribe 
Inspection on Chip 
Appearance 
OPQC Lot Judgement 



Assembling 



OPQC Level Check 

^ Inspection after 
Assembling 
OPQC Lot Judgement 

^ Sealing 

OPQC Level Check 
<J) Final Electrical Inspection 
Failure Analysis 

(f Appearance Inspection 
Sampling Inspection on 
Products 

$ Receiving 

Shipment 



Wafer 
Oxidation 



Photo 
Resist 



Diffusion 



Evaporation 



Wafer 



Chip 



Assembling 



Sealing 
Marking 



Characteristics, Appearance 



Appearance, Thickness of 
Oxide Film 



Dimension, Appearance 

Diffusion Depth, Sheet 

Resistance 

Gate Width 

Characteristics of Oxide Film, 
Breakdown Voltage 

Thickness of Vapor Film 
Scratch, Contamination 



Thickness, Vjn Characteristics 
Electrical Characteristics 
Appearance of Chip 



Appearance of Chip 
Bonding 

Appearance after Wire 
Bonding 

Pull Strength, Compression 
Width, Shear Strength 
Appearance after Assembling 



Appearance after Sealing 
Outline, Dimension 
Marking Strength 

Analysis of Failures, Failure 
Mode, Mechanism 



Purpose of Control 



Scratch, Removal of Crystal 
Defect Wafer 
Assurance of Resistance 
Pinhole, Scratch 



Dimension Level 
Check of Photo Resist 
Diffusion Status 

Control of Basic Parameters 
(VjH. etc) Cleaness of surface 
Prior Check of V|h 
Breakdown Voltage Check 
Assurance of Standard 
Thickness 



Prevention of Crack, 
Quality Assurance of Scribe 



Quality Check of Chip 
Bonding 

Quality Check of Wire 
Bonding 

Prevention of Open and 
Short 



Guarantee of Appearance 
and Dimension 



Feedback of Analysis Infor- 
mation 



Figure 3 Example of Inner Process Quality Control 
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3.3.3 Final Test and Reliability Assurance 

(1) Final Tests 

Lot inspection is done by quality assurance de- 
partment for the product passed in 1 00% test in 
final manufacturing process. Though 100% of 
passed products is expected, sampling inspec- 
tion is subjected to prevent mixture of failed 
products by mistake. 



The inspection is executed not only to confirm 
that the products meet users requirement, but to 
consider potential factors. Our lot inspection is 
based on MIL-STD-105D. 
(2) Reliability Assurance Tests 

To assure reliability, the reliability tests are per- 
formed periodically, and performed on each 
manufacturing lot if user requires. 



Customer 



Claim 

(Failures, Information) 



Sales Dept. 
Sales Engine( 


jring Dept. 






Quality Assur 


ance Dept. 



Manufacturing Dept. 



Design Dept. 



Report 
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Failure Analysis 



Countermeasure 
Execution of 
Countermeasure 
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.J 



Sales Engineering Dept. 
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Figure 4 Process Flow Chart of Coping with Failure to« Customer 
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1. INSPECTION METHOD 



2. MARCHING PATTERN 



In memory 10 inspection, quality cannot be judged by 
DC test on external pins only, because the number of 
elements (such as a transistor) which can be judged 
in the DC test is only 1/1000 of all elements. The 
following are the address patterns proposed to in- 
spect whether the internal circuits are functioning 
correctly. 

(1) All "Low", All "High" 

(2) Checker Flag 

(3) Stripe Pattern 

(4) Marching Pattern 

(5) Galloping 

(6) Waling 

(7) Ping-Pong 

Those are not all, but representative ones. There are 
also patterns to check the mutual interference of bits 
and patterns for maximum power dissipation. Among 
the above mentioned patterns, numbers 1 to 4 are 
called N pattern, which can check one sequence of N 
bit IC memory with the several times of N patterns at 
most. Numbers 5 to 7 are called patterns, which 
need several times of patterns to check one 
sequence of N bit IC memory. Serious problem arises 
in using pattern in a large-capacity memory. For 
example, inspection of 1 6K memory with galloping 
pattern takes a lot of time— about 30 minutes. (1 ), (2) 
and (3) are rather simple and good methods, how- 
ever, they are not perfect to find any failure in decoder 
circuits. Marching is the most simple and necessary 
pattern to check the function of IC memories. 



The marching pattern, as its name indicates, is a 
pattern in which "1"s march into all bits of "0"s. For 
example, a simple addressing of 16 bit memory is 
described below. 



(1) 
(2) 



(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

(9) 



Clear all bits. See Fig. 1 (a). 
Read "0" from 0th address and check that the 
read data is "0". Hereafter, "Read" means "check- 
ing and judging data" 
Write "1" on 0th address. See Fig. 1 (b). 
Read "0" from 1st address. 
Write "1 " on 1 st address. 
Read "0" from nth address. 
Write "1" on nth address. See Fig. 1 (c). 
Repeat (6) to (7) to the last address. Finally, all 
data will be "1 ". 

After all data is "1 ", repeat from (2) to (8) replac- 
ing "0" and "1". 
With this method, 5N address patterns are necessary 
for the N-bit memory. 




Figure 1 Addressing method of for 16 bit memory in the Marching 
pattern 
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1. EEPROM 

1.1 EEPROM Memory Cell 

An EEPROM is an electrically erasable and program- 
mable ROM which can be erased or written remotely 
while the system is in operation. 
Hitachi EEPROM memory cells are MNOS-type (Metal 
Nitride Oxide Semiconductor) as shown in Figure 1-1 . 

A MNOS memory cell consists of two layers of oxide 
film and nitride film. The thickness of the oxide film is 
about 20 A and the nitride film is 300 to 500 A. There 
are traps in the boundary of the oxide and nitride films 
to catch electrons. The electrons move by the tunnel- 
ing phenomenon between the substrate and traps. 

1.2 64-kblt CMOS EEPROM Function 

Page Write Function: The 64-kbit HN58C65 can 
latch 32 bytes (max.) and write them in one write 
cycle. The write cycle time is specified as 10 ms 
(max.) The effective byte write speed of HN58C65 in 
page write mode is 10 ms/32 bytes = 0.31 ms/byte. 
Thus it takes only 2.56 seconds to write the entire 
HN58C65. Figure 1 .2 shows the internal operation. 
The following describes the operation sequence: 

1 . The 32-byte memory cell data at the row address 
selected by address pins Ag-A^g latched. 

2. Latched data at the column address specified by 
address pins A^-A^ are altered with write data, which 
is put into the D,„ buffer from I/O pins I/Oq-I/O^. 
The 32 bytes (max.) of latched data are altered by 
repeating this operation 32 times. 

3. 32 bytes of memory cell data in the selected row 
1 are erased (all set to 1). 

4. Latched data is written into the selected row 3. 

5. CPU acknowledges completion of the write cycle 
based on t he inte rnal ti mer. T he HN58C65 pro- 
vides RDY/BUSY and DATA polling to indicate 
the write completion. 



Sl3N4'^ 



V777A 



silicon 
Si02 



N+ 



P-Well 



N Substrate 



Figure 1-1 MNOS-Type Memory Transistor 



Internal Timer: The HN$8C65 indicates the comple- 
tion of a data write to the CPU by using an internal 
timer. The HN58C65 enters the next cycle as soon as 
the completion of the write is detected. This function 
offers a high system throughput as the CPU can 
access other devices during a write cycle . The 
HN58C65 has two functions, RDY/BUSY and DATA 
polling, to indica te the completion of data write. 
The RDY/BUSY approach indicates the completion of 
data write by using pin 1 . It is low when the HN58C65 
is in data write operation (BUSY) and turns to the high 
impedance state at the end of data write (RDY). The 
RDY/BUSY pin should be pul led up as it uses open 
drain output. The RDY/BUSY pins can be OR-wired 
whe n using several HN58C65's. 
The DATA polling approach, implemented in soft- 
ware, indicates the completion of data write through 
pin 19 (I/O7). While the data write is not completed, 
I/O7 shows an inverted version of what was wri tten in 
the last cycle. In using this approach, the RDY/BUSY 
pin should be opened or grounded. The DATA polling 
approach can acknowledge the completion of a data 
write in an individual HN58C65, even if several 
HN58C65's are used in the system. 
Data Protection: The EEPROM performs a data write 
with a higher voltage (Vpp) than the power supply voltage 
(V^c). The HN58C65 intemally generates Vpp by a high 
volta ge gene rator with the combination of control pins 
(CE, OE, WE). It supports the following functions to avoid 
accidental data write (data protection). 

1 . Data protection against noise on the control pins 
(CE, OE, WE) during operation. 

2. Data protection against noise at power on/off. 



MNOS memory cell 



® 



® 



® 



RDY/BUSY -« 

(D 



I ® 



7 



A0~A4 

Figure 1-2 HN58C65 Page Write 
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2. EPROM/OTPROM 

2.1 EPROM Programming 

Figure 2-1 shows the sectional structure of an EPROM 
memory cell. The upper gate, one of the gates made of 
two-layered polycrystalline silicon, is called the control 
gate and is connected to a word line. The lower layer is 
called thefloating gate and is not connected. This memory 
cell is programmed as follows. 



Source 
\ 



y///////y ''y,T 



N+ 



N+ 



Figure 2-1 Cross Section of a EPROM Memory Cell 

With the substrate and source grounded, apply a high 
voltage between the drain and control gate. An elec- 
trical potential incline will occur between the source 
and drain so that the intensity of the electric field will 
become high near the drain. Because of this electric 
field, electrons are accelerated and the so-called hot 
electrons will be generated, which jump over the 
energy barrier of Si02 film. The hot electrons are 
pulled by the electric potential of the control gate and 
poured into the floating gate. Electrons stored in the 
floating gate reniain stable as they fall into a well 
surrounded by an energy barrier of SiOg film. There- 
fore, it is evident that the quality of the SiOg film 
surrounding the floating gate is essential for good 
data retention characteristics. To keep data retention 
in the 5- or 10-year range, high quality SiOg film is 
needed. 

Figure 2-2 shows the fundamental characteristics of the 
EPROM transistor. While Ip in a non-programmed tran- 
sistor begins to flow with Vq of about 1 V, the cun'ent in a 
programmed transistor does not flow until Vq rises to 7 to 
1 V. Therefore, if the voltage of the word line applied to 
the control gate Is about 5 V in the readout, a non- 
programmed memory transistor will be on, and the 
programmed memory transistor will be off. This means 
that the data can be read out by means of the same 
structure as a NOR-type mask ROM. 

2.2 Erasing EPROM 

When shipped, all bits of the EPROM are at logic 1 
with all electrons in the floating gate released (erased). 
Changing the logic 1 to logic 0, through the applica- 
tion of the specified waveform and voltage, programs 



the necessary information. The higher the Vpp voltage 
and the longer the program pulse width tp^, the more 
electrons can be programmed in as shown in Figure 
2-3. If Vpp exceeds the rated value, such as by 
overshoot, the pn junction of the memory may yield to 
permanent breakdown. To avoid this, check Vpp over- 
shoot of the PROM programmer. Also, check nega- 
tive-voltage-induced noise at other terminals, which 



Id 



Non-programmed 
Memory cell 



Programmed 
Memory cell 



•Vg 




Vd 



Figure 2-2 Fundamental Characteristics of a EPROM 
Memory Ceii 

can create a parasitic transistor effect and reduce the 
yield voltage. Hitachi's EPROMS can usually be writ- 
ten and erased more than 1 00 times. 
EPROMS are erased by ultraviolet light exposure 
through a transparent window on the package. Elec- 
trons in the floating gate get energy from photons and 
become hot electrons again with enough energy to go 
over the energy barrier of SiOg film. The hot electrons 
go through to the control gate or the substrate and 
erasure is completed. Therefore, light with enough 
energy to get the electrons over the energy barrier of 
SiOg film is needed for erasure. Light energy is pro- 
portional to its frequency, and described as E = hv. E 
is the energy of light, h is Planck's constant, and v is 
light frequency. Erasure is not caused by light over 
certain wavelengths and under certain wavelengths. 
However, the erasure time depends upon the quantity 
of photons, therefore the erasure time cannot be 
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Program Pulse Width tpw (ms) 
Figure 2-3 Standard Programming Characteristics of EPROMs 

shortened by using a shorter wavelength. Figure 2-4 
shows the relation between wavelength and erasure 
effectiveness. Erasure starts at about 4000 A and is 
saturated at about 3000 A. 
For erasure, the wavelength and minimum irradiation 
rate of ultraviolet light must be 2537 A. and 1 5 W-s/ 
cm^ respectively. These conditions can be met by 
placing the device 2 to 3 cm below a 1 2,000 W/cm^ U V 
lamp for about 20 minutes. 
The UV transmittance of the transparent lid materials 
is about 70%. However, it is influenced by contamina- 
tion or foreign materials on the lid surface. The con- 
tamination or foreign materials should be removed 
with a solvent such as alcohol that does not damage 
the package. 




3000A 4000A Wavelength 



Figure 2-4 Erasure Efficiency of EPROM 



Figure 2-5 shows the EPROM standard erasure 
characteristics. 

2.3 EPROi\/i Data Retention Characteristics 

About 2 to 20 X 10"^^ coulombs of electrons are 
accumulated in the floating gate when programmed. 
However, these electrons dissipate with time and the 
data may be inverted. The mechanism of electron 
dissipation is generally explained as follows. 
Data Dissipation by I4eat: The electrons at the 
floating gate are in a non-equilibrium state, so the 
dissipation of electrons by thermal energy is unavoid- 
able- Therefore, the data retention time depends on 
temperature. Figure 2-6 shows typical data retention 
characteristics. The data retention time is propor- 
tional to the reciprocal of absolute temperature. 




W« Irradiation (W-sec/cm^) 
Figure 2-5 Standard Erasure Ciiaracteristics 
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Stored Temperature (*'C) 
Figure 2-6 EPROM Data Retention Characteristics 

Data Dissipation by Uitravioiet Ligiit: Ultraviolet 
light at a wavelength no greater than 3000 to 4000 A 
is capable of releasing the electric charge at the 
floating gate of the EPROM with varying efficiencies. 
Fluorescent light and sunlight contain some ultravio- 
let light, and so prolonged exposure to these lights 
can cause data corruption as a result of electric 
charge dissipation. Figure 2-7 shows the standard 
data retention time under an ultra-violet eraser, sun- 
light, and fluorescent lighting. 
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Figure 2-7 EPROM Data Retention Time 



2.4 Optimized High Speed Programming 

With the increase of EPROM density, the time for 
programming becomes more important. Methods for 
high speed programming have been developed and 
put into practical use for each EPROM generation. 
There are three methods for high speed programming. 
Figure 2-8 shows the relative programming times of 
these methods. 

Please refer to the data sheet about each program- 
ming method. 



2.5 Device Identifier Code 

EPROM programmingconditions depend on the EPROM 
manufacturers' standards and specific device types. 
Confusionon the proper use of varying methods required 
may cause poor or failing operation. As a countennea- 
sure, some EPROMS provide embedded device identi- 
fier codes including such infomiation as the manufacturer 
and device type. Some newly developed commercial 
EPROM programmers can set write conditions automati- 
cally by recognizing this code. 
Different programming conditions are as follows. 

1. Program voltage 

2. Program timing 

3. High performance programming algorithm 

4. Pin configuration 

The Hitachi EPROM has a device identifier code area 
adjacent to the memory access area as shown in 
Figure 2-9. 

Table 2-1 describes how to use the device identifier 
code. Setting Ag at 1 2 V and A^-Ag and A^^-A^g at Vj^, 
access the device identifier code area and I/Oq-I/O^, 
and output the programming condition code with V,l 
orV,„ofAo. 

2.6 Shielding Ubei 

When using an EPROM in an environment where it 
can be exposed to ultraviolet light, Hitachi recom- 
mends placing a shield label, over the transparent lid 
to absorb the ultraviolet light. In choosing a shielding 
label, the following points should be carefully checked. 



"T — ^ — I 1 1 r 

. 50ms programming 




Page mode 
programming 
0.2ms High-speed 
programming 



128k 256k 512k 1M 2M 
storage capacity ( x 8 organization) 



4M 

(bit) 



Note: Actual programing time differs depending on the programmar. 

Figure 2-8 Comparison of Shortened Programming Time 
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Figure 2-9 Device identifier Code 



Adhesiveness (mechanical strength) 
Avoid repeated removal and reattachments, or 
exposure to dust that may reduce the adhesive 
strength. Ultraviolet erasure and reprogramming 
are recommended after stripping off an attached 
label. (When the need arises to change a label, it 
is advisable to place a new one over the old one 
since peeling may create a static charge.) 
Allowable temperature range 
Use the shielding label in an environment where 
temperature is stable within the specified allow- 
able temperature range. Beyond the specified 
temperature range, the paste on the label may 
harden or stick too tightly. When it hardens, the 
label may come off easily. When it sticks too 
tightly, the paste may remain on the window glass 
after the label has been removed. 
Moisture resistance 

Use the shielding label in an environment where 
humidity is stable within the specified allowable 
humidity range. 



2.7 EPROIM Programmer 

The EPROM programmer stores the user's program 
in its internal RAM and writes the program in the 
EPROM. For this programming, at least three func- 
tions are necessary: the blank check function prior to 
programming, programming function, and verify func- 
tion after programming. Figure 2-10 shows the pro- 
gramming flowchart, Some programmers check for 
pin contact failure or reverse insertion before the 
blank check. 

The outline of each check is a follows. 

1. Pin contact check 

In the ROM pin and socket connection test, check- 
ing is normally performed by detecting fonfvard 
current at each EPROM pin. Care is necessary as 
this fonvard biased resistance differs in products 
of each company. 

2. Reverse insertion check 

This check detects the reverse insertion of the 
device, then places the equipment in reset mode 
and protects the device and equipment if the 
condition is found. 



Table 2-1 Hitachi EPROM Device Identifier Code 



Manufacturer 
Code 


Hitchi 


Ao 


1/0,-1/0,3 


I/O, 


I/O, 


I/03 


I/04 


I/03 


I/O, 


I/O. 


I/Oo 


Hex Data 





















1 


1 


1 


07 


ROM code 


HN27128A 


















1 


1 





1 


OD 




HN27256 





























10 




HN27C256 


\h 




1 





1 
















BO 




HN27C256H 


\h 










1 













1 


31 




HN27C256A 


VlH 










1 













1 


31 




HN27512 


^IH 




1 













1 








94 




HN27C1024H 


^IH 




1 





1 




1 





1 





BA 




HN27C101A 


^IH 










1 




1 











38 




HN27C301A 






1 





1 




1 
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B9 




HN27C4096 
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3. Blank check 

This check is performed before programming. It 
checks whether the device is an erased EPROM, 
or it prevents EPROM reprogramming. Since out- 
put data in the erased condition is high, the check 
is for whether the data in the EPROM are all 1 s. It 
will fail even if one bit is 0. Normally, it is designed 
to provide a warning with a lamp or buzzer. 

4. Programming 

The function of programming the data from the 
internal RAM of the programmer into the EPROM 
will fail when programming cannot be done. The 
normal flow is as shown in Figure 2-11. The 
EPROM, data for a target location will be read out 
prior to programming and compared with the pro- 
gramming data intended for that location. If the 
data matches, programming will be skipped. If 
they differ, programming will be performed. Then, 
the data will be read back and compared with the 
original programming data, and if they match, the 
programmer will progress to the next address. 

5. Verify 

This function checks after programming comple- 
tion whether or not the programming is correct 
when comparing with the data in the internal RAM 
of the programmer. It will fail when they do not 
match. Normally, when it fails, it lights the fail lamp 
and displays the address and data. 

6. How to input a program 

Table 2-2 shows several methods for inputting the 
program data to the internal RAM of the program- 
mer. Normally, papertape input and teletypewriter 
input are preferred options. 

2.8 Handling EPROMs 

If touched by a charged human body or rubbed with 
plastics or dry cloth, the glass winplow of an EPROM 
generates static electricity with causes device mai- 



lable 2-2 EPROM Data Input 



Method 


Content 


Copy input 


Input by copying the master ROM. 


Manual input 


Input by the key switches on the 
front pannel. Used for correction 
or revision of programs. 


Paper tape input 


Paper tape furnished from the 
host system is read with the tape 
reader. 


Teletypewriter 
input 


Input with the teletypewriter. 
Preparation, correction, and list 
preparation of the program can 
be made. 



( start) ( START ) 




Figure 2-10 Programming Figure 2-11 Programming 

Flowchart of EPROM Flowchart of EPROM 

Programmer (1) Programmer (2) 



functions. Typical malfunctions are faulty blanking 
and write margin setting that give the false impression 
that information has been correctly written in. As 
already reported at international conferences con- 
cerning the reliability of LSI chips, this is due to the 
prolonged retention of electric charge (resulting from 
static electricity) on the glass window. Such malfunc- 
tions can be eliminated by neutralizing the charges by 
irradiating the EPROM with ultraviolet rays for a short 
time. The EPROM should be reprogrammed after this 
irradiation since it also reduces the electric charges in 
the floating gates. The basic countermeasure is to 
prevent the charging of the window, which can be 
achieved by the following methods, as in the preven- 
tion of common static breakdown of ICs. 

1 . Ground operators who handle the EPROM. 
Avoid using things such as gloves that may gen- 
erate static electricity. 

2. Avoid rubbing the glass window with plastic or other 
materials that may generate static electricity. 

3. Avoid the use of coolant sprays which may con- 
tain some free ions. 

4. Use shielding labels (especially those containing 
conductive substances) that can evenly distribute 
any established charge. 
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2.9 Ensuring OTPROM Reliability 

The one-time-programmable ROM (OTPROM) has 
two forms: standard dual In-line package (DIP) and 
small outline package (SOP). It is only one-time 
programmable because it has no window for ultravio- 
let light exposure; testing by programming and era- 
sure cannot be performed after it is assembled. 
As a means of improving reliability, Hitachi performs 
screening tests for programming, access time, and 
data retention on OTPROM wafers during the manu- 
facturing process. 

However, rare defects may occur in the assembly 
process that cannot be completely removed in the 
final test screening which is only a reading test. 
Therefore, Hitachi recommends that users perform 
high temperature baking after programming these 
devices to ensure the highest reliability. 
Detailed conditions and procedures for screening are 
shown in Figure 2-12. First, program and verify the 
devices. Then leave them without bias at 125 to 
150°C for 24 to 48 hours. 

After that, check the readout function, and discard 
chips with data retention failures. 
From the results of devices in which the recom- 
mended screening test is properly performed, we find 
the data retention characteristics of OTPROMs are 
generally equal to EPROMs. 

3. Mask ROM Programming Instruction 

The writing of custom program code into mask ROMs 
is performed by a CAD system on a large-scale 
computer. ROM code data should conform to the 
specifications given below, using either EPROM or 
floppy disk. Additional instructions, such as chip 
select or customer part numbers, should be noted on 
the "ROM Specification Identification Sheet." 



Proving (1) 
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Figure 2-12 Screening Flowchart of OTPROM 
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Figure 3-1 Mask ROM Development Flowchart 
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HITACHI 



HN58C65 Series 



64K (8K X 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58C65 is a 64-Kilobit CMOS Electrically Erasable 
Programmable Read Only Memory (EEPROM) organized as 8,192 
X 8-bits. The HN58C65 is capable of in-system electrical Byte and 
Page reprogrammability. 

The HN58C65 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C65 has a 32-Byte Page Programming function to 
make its erase and write operations faster. The HN58C65 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58C65 provides several levels of data protection. 
Hardware data protection is provided noise protection on the WE 
signal and write inhibit on power on and off. 

The HN58C65 is designed for high reliability in the most 
demanding applications. Data retention is specified for 1 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C65 is offered in JEDEC-Standard Byte-Wide EEPROM 
pinouts in 28-pin Plastic DIP and 28-lead Plastic SOP packages. 




FEATURES 

• Single Power Supply: 

Vec = 5V±10% 

• Fast Access Time: 

250 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 2mW(max) 

• Automatic Programming: 

Automatic Page Write: 10 ms (max) 

32 Byte Page Size 

Au tomatic Byte Write: 10 m s (max) 

• Data Polling and Ready/Busy Signals 

• Data Protection Circuitry on Power On/Off 

• Data Retention: 10 years 

• Erase/Write Endurance: 
100,000 cycles in Page Mode 

• Pinouts: 

JEDEC Standard Byte-Wide EEPROM 

• Packages: 
28-pin Plastic DIP 
28-lead Plastic SOP 
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HN58C65 Series 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN58C65P-25 


250 ns 


28-pln Plastic DIP 
(DP-28) 


HN58C65FP-25 


250 ns 


32-lead Plastic SOP 
(FP-28DA) 



PIN ARRANGEMENT 



■ PIN DESCRIPTION 



HN58C65P Series 
HN58C65FP Series 



RDY/Busy C 
A12 C 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO C 
l/OO C 
I/01 C 
I/02 C 
Vssd 



1 
2 
3 

q4 

CIS 

ce 

117 
□ 8 
C9 



10 

11 

12 
13 
14 



28-PIN 

DIP 
28-LEAD 

SOP 
TOP VIEW 



28 
27 
26 
2S 
24 
23 
22 
21 
20 
19 
18 
17 
16 
IS 



□Vcc 

□ WE 

□ NC 

□ A8 

□ A9 

□ All 

□ OE 

□ A10 

□ CE 

□ 1/07 

□ 1/06 

□ I/OS 

□ 1/04 

□ 1/03 



(PinD28.HN58C65) 



Pin Name 


Function 


Aq - A^2 


Address 


1/0,-1/0, 


Input/Output 


OE 


Output Enable 


CE 


Chip Enable 


WE 


Write Enable 


Vcc 


Power Supply 


Vss 


Ground 


Rdy/Busy 


Ready/Busy 


NC 


No Connection 



2-2 
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■ BLOCK DIAGRAM 



HN58C65 Series 



Vcc O 
Vss O 



OE O- 

CE O- 
WE O- 
RES Q" 

AO O 
A4 O 



A5 O 

I 

A12 O 



High Voltage Generator 



Control Logic and Timing 



Address 
Buffer and 
Latch 



Y Decoder 



X Decoder 



Memory An'ay 



Data Latch 



I/OO — 

? 


- 1/07 

? 


I/O Buffer 


and 




Input Latch 


i 


i 




f 


Y Gating 


i 


i 




r 



o 



(BD.HNS8C65) 
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HN58C65 Series 

■ MODE SELECTION 



Mode 


CE 


OE 


WE 


RDY/Busy 


I/O 


Read 




v., 


V,H 


High-Z 




Standby 




X 


X 


High-Z 


High-Z 


Write 


V.L 




v„ 


High-Z-Vo, 




Deselect 


V.L 






High-Z 


High-Z 


Write Inhibit 


X 


X 










X 




X 






Data Polling 










Data Out (l/O^) 



Note: 1. X = Don't Care 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


V 


-0.6 to +7.0 


V 


Input Voltage ^ 




-0.52 to +7.0 


V 


Operating Temperature Range ^ 


^OPR 


Oto+70 


OQ 


Storage Temperature Range 


^SJG 


-55 to +125 





Notes: 1. Relative to Vgg. 

2. V, ^ min = -3.0V for pulse width < 50 ns. 

3. Including electrical characterisitics and data retention. 



■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








6 


pF 


v„ = ov 


Output Capacitance 


^OUT 






12 


PF 


VouT = OV 
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^ HN58C65 Series 

■ DC ELECTRICAL CHARACTERISTICS 

(V^jc = 5V ± 1 0%, T^ = to 70X) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


LI 






2 




v.. = 5.5 V, V,^ = 5.5V 


Output Leakage Current 


"to 


- 


- 


2 




Vo<, = 5.5 V,Vo^„ = 5.5V/0.4V 


Standby Current 


'cci 






200 


HA 






'cC2 






1 


mA 




Operating y^^. Current 


'cC3 






8 


mA 


'out ~ IflA, Duty = 1 00%, 

Cycle = 1 [IS 










25 


mA 


loy^ = OmA, Duty = 100%, 
Cycle = 250 ns 


Input Voltage 


Va 


-0.3^ 




0.8 


V 






v,„ 


2.2 




Vcc+-» 


V 






v„ 


Vcc-0.5 






V 




Output Voltage 


Vol 






0.4 


V 


Iql = 2.1 mA 




V 


2.4 






V 


loH = -400 mA 



Notes: 1 . V, ^ min = -1 .0 V for pulse width < 50 ns. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T3 = 0to70°C,V^,c = 5V±10%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: ^20ns 

• Output load: 1 TIL Gate + 1 00 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 







HN58C66-25 




Test 


Item 


Symbol 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




250 


ns 


CE = OE = V,L,WE = V,„ 


Chip Enable Access Time 


tcE 




250 


ns 


OE = V„.WE = V,„ 


Output Enable Access Time 


toE 


10 


100 


ns 


CE = V,,WE = V,„ 


Output Hold to Address 
Change 


^OH 







ns 


CE = OE = V„WE = V.„ 


Output Disable to High-Z^ 







90 


ns 


CE = V„ WE = V,„ 



Note: 1 .tpp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58C65 Series 



■ READ TIMING WAVEFORM 



Address 



CE 



x: 



tACC 



OE 



_ High 
WE 



tCE 



tOE 



Data Out 



y' 



tOH 



tDF 



Data Out Valid 



{TD.R.HN58G65) 



AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 











ns 




Chip Enable to Write Setup Time 


^CS 









ns 




Write Pulse Width 


^cw 


200 






ns 




Address Hold Time 


tAH 


150 






ns 




Data Setup Time 


^DS 


100 






ns 




Data Hold Time 


toH 


20 






ns 




Chip Enable Hold Time 











ns 




Output Enable to Write Setup Time 


Ws 









ns 




Output Enable Hold Time 


^OEH 









ns 




Write Cycle Time 








10 


ms 




Byte Load Window 




100 






>is 




time to Device Busy 


^DB 


120 






jlS 





Note: 1 . Use this device in a longer cycle than this value. 
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HN58C65 Series 



■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 



Address 



CE 



tAS 



tcs 



WE 



OE 



Din 



tAH 



tew 



< 



Rdy/Busy 



two 



tCH 




^DH 



(TD.BE1.HN58C65) 
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BYTEiERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 



Address 



CE 



WE 



OE 



Din 



Rdy/Busy 




< 



two 



(TD.BE2.HN58C65) 
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HN58C65 Series 

■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 



It6m 


Svrnbol 


MinJ 


Tvn 


Max. 


Unit 


Test Condition 




t 









nc 
1 to 




ChiD Enable to Write Setuo Time 


t 









ns 




Write Pulse Width 


t 2 


200 






ns 




t ? 


200 






ns 




Address Hold Time 


'ah 


150 






ns 




Data Setup Time 




100 






ns 




Data Hold Time 




20 






ns 




Chip Enable Hold Time 


CH 









ns 




Output Enable to Write Setup Time 


OES 









ns 




Output Enable Hold Time 











ns 




Data Latch Time 


tn. 
DL 


100 






ns 




Write Cycle Time 








10 


ms 




Byte Load Window 


W 


100 






^is 




Byte Load Cycle 


tic 


0.3 




30 


\iS 




Time to Device Busy 


^DB 


120 






ns 





Notes: 1 . Use this device in longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 
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HN58C65 Series 



PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 



Address 
AOtoAie 



WE 



twP I ^BLC J ISti 



CE 



OE 



Din 



JcH 



Rdy/Busy 




tDL 



^ I tOEH 



twc 




tOB 



K 



(TD.PE1.HN58C65) 
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HN58C6S Series 



■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 



Address 
A0toA16 , 



CE 



tqs 

WE \S 



tOES 



OE 



Din 



2)' 



Rdy/Busy 



tos 




tDL 



I tpEH 



tyvc 



toB 



(TD.PE2.HN58C65) 
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HN58C65 Series 



AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Output Enable Hold Time 


^OEH 


100 






[IS 




Output Enable to Output Delay 


toe 


10 




90 


ns 




Output Enable to Write Setup Time 











ns 




Write Start Time 




150 






ns 




Write Cycle Time 


w 






10 


ms 





DATA POLLING TIMING WAVEFORM 

Address 



CE 



WE 



OE 



1/07 



— 9 — 




tOEH 



\ 



tOE 



tOES 



tpw 



twc 



(TD.DP.HN58C1001) 
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HN58C65 Series 



■ FUNCTIONAL DESCRIPTION 

Automatic Page Write 

The Page Write feature allows 1 to 32 Bytes of 
data to be written into the EEPROM in a single write 
cycle andthe undefined data within 32 Bytes to be 
written corresponding to the undefined address (A^ to 
AJ. Each additional Byte load cycle must be started 
within 30jis from the preceding falling edge of WE or 
CE. If CE and WE are kept high for 1 00 \xs after data 
input, the EEPROM automatically enters erase and 
write mode and only the input data is written Into the 
EEPROM. Data can be written and accessed 10^ 
times in 32 Byte units. 

Dat a Po lling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 



Ready/Busy Si gnal 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy 
signal is high impedence except in the write cycle and 
is lowered to Vq^ after the fir st wri te signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or^E, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10^ 
cycles (1% cumulative failure rate) and the data 
retention time is more than 1 years when a device is 
programmed less than 1 0"* cycles. 



WE 
CE 



"'V/^- V 



OE 



5V 
V 



20 ns max 



(DP.HN58C1001) 



Data Protection 

To protect the data during operation and power 
on/off. the HN58C66 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C65 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 
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HN58C65 Series 



(Example) 




*unprogrammable *unprogrammable 



(DPexe.HN58C1001) 



■ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 

2. Data protection at Vj.^ on/off 

When Vjj^jis turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 

In addition, when RES is kept high at V^^ on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=V^j^j or OEs=Low or WE^V^c 
level. 
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HN58C66 Series 



Preliminary 



64K (8K X 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58C66 is a 64-Kilobit CMOS Electrically Erasable 
Programmable Read Only Memory (EEPROM) organized as 8,192 
X 8-blts. The HN58C66 is capable of in-system electrical Byte and 
Page reprogrammability. 

The HN58C66 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C66 has a 32-Byte Page Programming function to 
make its erase and write operations faster. The HN58C66 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58C66 provides several level s of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58C66 is designed for high reliability in the most 
demanding applications. Data retention is specified for 1 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C66 is offered in JEDEC-Standard Byte-Wide EEPROM 
pinouts in 28-pin Plastic DIP and 28-lead Plastic SOP packages. The 
HN58C66 is also offered in a 32-lead Plastic TSOP package. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Time: 

250 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 2mW(max) 

• Automatic Programming: 

Automatic Page Write: 1 ms (max) 

32 Byte Page Size 

Au tomatic Byte Write: 10 m s (max) 

• Data Polling and Ready/Busy Signals 

• Hardware Data Protection with RES pin 

• Data Protection Circuitry on Power On/Off 

• Data Retention: 10 years 

• Erase/Write Endurance: 
100,000 cycles in Page Mode 

• Pinouts: 

JEDEC Standard Byte-Wide EEPROM 

• Packages: 
28-pin Plastic DIP 
28-lead Plastic SOP 
32-lead Plastic TSOP (Type I) 
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HN58C66 Series 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN58C66P-25 


250 ns 


28-pin Plastic DIP 
(DP-28) 


HN58C66FP-25 


250 ns 


28-lead Plastic SOP 
(FP-28DA) 


HN58C66T-25 


250 ns 


32-lead Plastic TSOP 
(TFP-32DA) 



■ PIN ARRANGEMENT 



PIN DESCRIPTION 



HN58C66P Series 
HN58C66FP Series 



RDY/Busy C 
A12 ~ 
A7 
A6 
A5 
A4 

A3 C 
A2 

A1 C 
AO C 
l/OO C 
1/01 C 
I/02 C 
Vssd 



1 

□2 
C3 
□ 4 
C5 

pe 

7 

□8 
9 
10 
11 
12 
13 
14 



27 
26 
25 
24 

28-PIN 23 
DIP „ 
SOP 22 
TOP VIEW 21 
20 
19 
18 
17 
16 
15 



□Vcc 

□ WE 

□ RES 

□ A8 

□ A9 

□ All 

□ OE 

□ AIO 

□ CE 

□ 1/07 

□ 1/06 

□ 1/05 

□ 1/04 

□ 1/03 



(PinD28.HN58C66) 



Pin Name 


Function 


Aq - A^2 


Address 


i/Oo-i/o, 


Input/Output 


OE 


Output Enable 


CE 


Chip Enable 


WE 


Write Enable 


V 


Power Supply 


Vss 


Ground 


Rdy/Busy 


Ready/Busy 


RES 


Reset 



HN58C66T Series 



17 
18 
19 



1=21 
22 
>C=:23 



A2 
A1 
AO 

NCg20 
l/OO 
1/01 
1/02 
Vss 

I/03CZ25 
1/041=26 
1/05 = 27 
1/06 = 28 
1/07 = 29 
NC=30 
CE = 31 
AIO =32 



STANDARD PINOUT 
32-LEAD 

TSOP 
TOP VIEW 



o 



16 




15 




14 




13 




12 




11 


= 


10 


= 


9 


= 


8 


ZD 


7 


ZD 


6 




5 




4 




3 


= 


2 


= 


1 


=□ 



A3 
A4 
A5 
A6 
A7 
A12 

NC 

RDY/Busy 

Vcc 

NC 

WE 

RES 

A8 

A9 

A11 

OE 

(PinT132.HN58C66T) 
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HN58C66 Series 



■ BLOCK DIAGRAM 



Vcc O 

Vss O 



OE O- 

CE O 
WE O 
RESO 

AO O 

I 

A4 O 



A5 O 

I 

A12 O 



High Voltage Generator 



Control Logic and Timing 



i: 



Address 
Buffer and 
Latch 



Y Decoder 



X Decoder 



Memory Array 



Data Latch 



l/OO — 

? 


- 1/07 

? 


I/O Buffer 
and 

Input Latch 








r 


Y Gating 


i 


r 



o 



(B0.HN58C66) 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1 81 9 • (41 5) 589-8300 2-1 7 



HN58C66 Series 

■ MODE SELECTION 



Mode 


CE 




WE 


RES 


RDY/Busy 


I/O 


Read 


V,. 


V,. 

1 L 


1 H 


H 


High-Z 


OUT 


Standby 


IH 


X 


X 


X 


High-Z 


High-Z 


Write 


V,. 


IH 


V,, 


H 


High-Z-^-V^, 


IN 


Deselect 


1 L 


IH 


1 H 


H 


High-Z 


High-Z 


Write Inhibit 


X 


X 




X 








X 




X 


X 






Data Polling 






V,H 


Vh 




Data Out (l/O^) 


Program 


X 


X 


X 


v„ 


High-Z 


High-Z 



Note: 1. X = Don't Care 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.6 to +7.0 


V 


Input Vdltage V 




-0.52 to +7.0 


V 


Operating Temperature Range ^ 


"^OPR 


Oto+70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 





Notes: 1 . Relative to Vgg. 

2. V, ^ min -3.0V for pulse width ^ 50 ns. 

3. Including electrical characterisitics and data retention. 



■ CAPACITANCE (T^ = 25^0, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








6 




v„ = ov 


Output Capacitance 


^OUT 






12 


PF 


VouT = OV 
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HN58C66 Series 

■ DC ELECTRICAL CHARACTERISTICS 

(V^c = 5V ± 1 0%, T, = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








2 


HA 


Vcc = 5.5V, V,^ = 5.5V 


Output Leakage Current 




- 


- 


2 


HA 


Vcc = 5.5 V, Vo^j^ = 5.5V/0.4V 


Standby V^^^. Current 


'cci 






200 


fxA 






1 

'CC2 






1 


mA 


ut - v,„ 


uperaiing v^jjUurreni 


1 

'CC3 






Q 


mA 


1 — ft mA rtiitw — Iftfto/ 

Iq^j = u mM, uuiy = 1 uu /o, 
Cycle = 1 \is 






_ 


_ 


25 


mA 


loy^ = OmA, Duty = 100%, 
Cycle = 250 ns 


Input Voltage 


Va 


-0.32 




0.8 


V 








2.2 




Vcc+1 


V 






v„ 


Vcc-0.5 




Vcc+1 


V 




Output Voltage 


Vol 






0.4 


V 


Iql = 2.1 mA 






2.4 






V 


Ioh = -400mA 



Notes: 1 . 1^, on RE5 = 1 00 pA max. 

2. V, L min = -3.0 V for pulse width < 50 ns. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T3 = to 70°C, V^c = 5V ± 1 0%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: < 20 ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 







HN58C66-25 




Test 


Item 


Symbol 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




250 


ns 


CE = OE = V„WE = V,„ 


Chip Enable Access Time 


tcE 




250 


ns 


OE = V„.WE = V,„ 


Output Enable Access Time 


«0E 


10 


100 


ns 


CE = V„WE = V,„ 


Output Hold to Address 
Change 


^OH 







ns 


CE = OE = V„WE = V,„ 


Output Disable to High-Z^ 


toF 





90 


ns 


CE = V,^WE = V,„ 




^DFR 





350 


ns 


CE = OE = V„WE = V,„ 


RES to Output Delay 







450 


ns 


CE = OE = V„WE = V„ 



Note: 1 .tpp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58C66 Series — 

■ READ TIMING WAVEFORM 



RES 



X 


: X 






tACC 










, tcE 




tOH 




High 


.toe . 


^ — ■ ~ 

tDF 






















— ^ 


Data Out Valid 




> — 














\ 











(TD.R.HN58C1001) 



■ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 











ns 




Chip Enable to Write Setup Time 


^cs 









ns 




Write Pulse Width 




200 






ns 




Address Hold Time 




150 






ns 




Data Setup Time 


^DS 


100 






ns 




Data Hold Time 


^DH 









ns 




Chip Enable Hold Time 


^CH 









ns 




Output Enable to Write Setup Time 











ns 




Output Enable Hold Time 











ns 




Write Cycle Time 




10 






ms 




Byte Load Window 




100 






^is 




Time to Device Busy 


^DB 


120 






ns 




RE§ to Write Setup Time 


^RP 


100 






^s 




Vccto RES Setup Time 


^RES 


1 











Note: 1 . Use this device in a longer cycle than this value. 
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HN58C66 Series 



■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 



Address 



CE 



WE 



OE 



Din 



Rdy/Busy 



RES 



Vcc 




(TD.BE1.HN58C1001) 
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HN58C66 Series — - 

■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 



Address 



CE 




tcs 



tAH 



tAS 



WE 



OE 



Din 



tpES 



Rdy/Busy 



RES 



cc 



tRP 



tRES 



tew 



tos 



two 



tCH 




tOEH 




4 



4- 



{TD.BE2.HN58C1001) 
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HN58C66 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 











ns 




Chip Enable to Write Setup Time 


tcs 





_ 


_ 


ns 




Write Pulse Width 




200 


_ 




ns 




t 3 


200 


- 


- 


ns 




Address Hold Time 


•ah 


150 


- 


- 


ns 




Data Setup Time 


^DS 


100 


- 


- 


ns 




Data Hold Time 


^DH 





- 




ns 




Chip Enable Hold Time 


^CH 





- 


- 


ns 




Output Enable to Write Setup Time 







- 


- 


ns 




Output Enable Hold Time 







- 


- 


ns 




Data Latch Time 


W 


100 


- 


- 


ns 




Write Cycle Time 




10 


- 


- 


ms 




Byte Load Window 




100 


- 


- 


^is 




Byte Load Cycle 


tic 


0^3 




30 


|XS 




Time to Device Busy 


^DB 


120 






ns 




RES to Write Setup Time 


^RP 


100 






^iS 




V^cto RES Setup Time 


^RES 


1 






^is 





Notes: 1 . Use this device in longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 
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HN58C66 Series — — 

■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 



Address 
A0toA16 



ZDt3Cli<ZX^i3C3<ZXSiiSxCZ 



WE 



tcs 

CS ™ 



— n-^ — /AH ^ . tRi 

twP L ^BLC .I uSh 

CS , ^wc ^ 



tOES 



OE 



Din 



7]' 



Rdy/Busy 



RES 



'cc 



tos 



. l,t0E H 



tOH 



tOB 



tpp 



- tpES 



(TD.PE1.HN58C1001) 
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HNS8C66 Series 



■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 



Address 
AOto A16 , 



t AS —414— ,tAH _ , toi 



CE 



tcs 

WE 



tOES 



Din 



Rdy/Busy 



RES 



tos 



I tcH 



, I tpEH 



tDH 



tpB 



K 



tRP 



•* tRES 



(TD.PE2.HN58C1001) 
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HN58C66 Series — 

■ AC ELECTRICAL CHARACTERISTICS FOR MTA POLLING OPERATION 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Output Enable Hold Time 




100 


- 


- 


lis 




Output Enable to Output Delay 


toe 


10 




90 


ns 




Output Enable to Write Setup Time 











ns 




Write Start Time 




150 






ns 




Write Cycle Time 


W 






10 


ms 





DATA POLLING TIMING WAVEFORM 



Address An 



CE 



WE 



OE 



1/07 



/ 



tCE 



tOEH 



tOE 



\ 



tOES 



tow 



twc 



{TD.DP.HN58C1001) 
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HN58C66 Series 

■ FUNCTIONAL DESCRIPTION 

Automatic Page Write 

The Page Write feature allows 1 to 32 Bytes of 
data to be written Into the EEPROM In a single write 
cycle andthe undefined data within 32 Bytes to be 
written corresponding to the undefined address (A^ to 
A^). Each additional Byte load cycle must be started 
within 30 ns from the preceding falling edge of WE or 
CE. If CE and WE are kept high for 100 [is after data 
input, the EEPROM automatically enters erase and 
write mode and only the input data is written into the 
EEPROM. Data can be written and accessed 10^ 
times in 32 Byte units. 

Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an Inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 

Ready/Busy Signal 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy 
signal Is high impedence except In the write cycle and 
is lowered to Vq^ after the first write signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 

WE and 51 Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or^E, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10^ 
cycles (1% cumulative failure rate) and the data 
retention time is more than 1 years when a device is 
programmed less than 10^ cycles. 

Data Protection 

To protect the data during operation and power 
on/off, the HN58C66 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C66 has a noise 
cancellation function that cuts noise if its width Is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 



CE V/v/^ 



5V 
OV 



OE 



5V 
OV 



20 ns max 



(DP.HN58C1001) 
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HN58C66 Series 



(Example) 



Vcc 





RES 



/ 



*unprogrammable 



*unprogrammable 



(DPexe.HN58C1001) 



■ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 

2. Data protec tion at V^.^ on/off 

When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be 
protected by keeping RES low when V^^ 
switched. RES should be high during programming 
because it does not provide a latch function. 
When is turned on or off , noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable, standby or re adout state by 
using a CPU reset sign al to RES pin. 
In addition, when RES is kept high at \/^^ o n/off 
timing, the input l eve l of control pins (CE, OE, WE) 
must be held as CE^^W^^ or OE=Low or WE=Vcc 
level. 
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HN58C256 Series 



256K (32K x 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58C256 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C256 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C256 achieves fast address access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C256 has a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58C256 features 
Data Polling to indicate completion of erase and programming 
operations. 

The HN58C256 provides several levels of data protection. 
Hardware data protection is provided with noise protection on the 
WE signal and write inhibit on power on and off.. 

The HN58C256 is designed for high reliability in the most 
demanding applications. Data retention is specified for 1 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The Hitachi HN58C256 is offered in JEDEC-Standard Byte- 
Wide EEPROM pinouts in 28-pin Plastic DIP and 28-lead SOP 
packages. 

■ FEATURES 

• Single Power Supply: 

V,, = 5V±10% 

• Fast Access Time: 

200 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 200 ^W (typ) 

• Automatic Programming: 

Automatic Page Write: 10 ms (max) 

64 Byte Page Size 

Au tomatic Byte Write: 1 ms (max) 

• Data Polling 

• Data Protection Circuitry on Power On/Off 

• Data Retention: 10 years 

• Erase/Write Endurance: 
100,000 cycles in Page Mode 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EEPROM 

• Packages: 

28-pin Plastic DIP 
28-lead Plastic SOP 
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HN58C256 Series 



ORDERING INFORMATION 



Tvnp No 


Aprp^<? Timp 




HN58C256P-20 


200 ns 


28-pin Plastic DIP 
(DP-28) 


HN58C256FP-20 


200 ns 


28-lead Plastic SOP 
(FP-28D) 



PIN ARRANGEMENT 



PIN DESCRIPTION 



HN68C256P Series 
HN58C266FP Series 



A14 C 
A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO C 
\/O0C 
1/01 C 
I/02C 
VssP 



1 

□2 
C3 
C4 
C5 
C6 
C7 
□ 8 

d9 

10 

11 

12 
13 
14 



28-PiN 

DIP 
28-LEAD 

SOP 
TOP VIEW 



28 


□Vcc 


27 


□ WE 


26 


□A13 


25 


□A8 


24 


□A9 


23 


□All 


22 


□OE 


21 


□A10 


20 


□ CE 


19 


□ 1/07 


18 


□ 1/06 


17 


□ 1/05 


16 


□ 1/04 


15 


□ 1/03 



{PlnD32.HN58C256) 



Pin Name 


Function 




Address 


1/0,-1/0, 


Input/Output 


OE 


Output Enable 


CE 


Chip Enable 


WE 


Write Enable 


^cc 


Power Supply 


^ss 


Ground 



BLOCK DIAGRAM 



Vcc O- 
Vss O- 



OE 



High Voltage Generator 



CE O 
WE O 

rTsO— ^ I 



Control Logic and Timing 



AO 

A6 



A7 O 

I 

A16 



Address 
Buffer and 
Latch 



I/OO — 

? 


- 1/07 

? 


I/O Buffer 
and 

Input Latch 








f 


Y Gating 




i 
r 




(BD.HN58C1001) 
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■ MODE SELECTION 



Mode 


CE 


QE 


WE 


I/O 


Read 


v.. 


v.. 

*IL 


^IH 




Standby 




X 


X 


High-Z 


Write 


V,. 

IL 


IH 


v,, 


IN 


Deselect 


v., 


v,„ 




High-Z 


Write Inliibit 


X 


X 








X 


v„ 


X 




Oita Polling 


v.. 






Data Out (l/O^) 



Note: 1. X=: Don't Care 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.6 to +7.0 


V 


Input Voltage ^ 




-0.5^0+7.0 


V 


Operating Temperature Range ^ 


^OPR 


Oto+70 




Storage Temperature Range 


"^STG 


-55 to +125 


°C 



Notes: 1 . Relative to Vgg. 

2. V, ^ min = -3.0V for pulse width < 50 ns. 

3. Including electrical characterisitics and data retention. 



■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


input Capacitance 








6 


pF 


v„ = ov 


Output Capacitance 


^OUT 






12 


PF 


VouT = OV 
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HN58C256 Series — 

■ DC ELECTRICAL Clf ARACTERISTICS 

(V^c = 5V ± 1 0%, T3 = to 70°C) 



Item 


Symbol 


iVIin. 


Typ. 


Max. 


Unit 


Test Condition 


input Leakage Current 


In 

LI 






2 




V^^ = 5.5 V, V.^ = 5.5 V 

CC ' IN 


Output Leakage Current 


'lo 


- 


- 


2 




V,^ = 5.5V,Vo,;=5.5V/0.4V 


Standby V^.^ Current 


'cci 






200 


ma 


CE = V,, 




'cC2 






1 


mA 




Operating V^.^, Current 


'cC3 






12 


mA 


'out = "^A, Duty = 1 00%, 
Cycle = 1 ^is 










30 


mA 


lou^ = OmA, Duty = 100%, 
Cycle = 200 ns 


Input Voltage 


Va 


-0.3^ 




0.8 


V 








2.2 






V 




Output Voltage 








0.4 


V 


loL = 2.1 mA 




^OH 


2.4 






V 


Ioh = -400mA 



Notes: 1 . V, ^ min = -3.0 V for pulse width < 50 ns. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T^ = to 70°C, V^c = 5V ± 1 0%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: <20ns 

• Output load: 1 TIL Gate + 1 00 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 







HN58C257-20 




Test 


Item 


Symbol 


Min. 


Max. 


Unit 


Condition 


Address Access Time 






200 


ns 


CE = OE = V„WE = V„ 


Chip Enable Access Time 






200 


ns 


OE = V„.WE = V„ 


Output Enable Access Time 




10 


90 


ns 


CE = V„WE = V„ 


Output Hold to Address 
Change 


^OH 







ns 


CE = OE = V„WE = V,„ 


Output Disable to High-Z^ 


top 





70 


ns 


CE=V„WE = V,„ 



Note: 1 .t^p is defined as the time at which th^ output becomes an open circuit and data is no 
longer driven. 
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■ READ TIMING WAVEFORM 



Address 



CE 



OE 



WE 



High 



Data Out 



tACC 



tCE 



JQE_ 



-m: 



tOH 



tDF 



Data Out Valid 



(TD.R.HN58C256) 



■ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 









ns 




Chip Enable to Write Setup Time 


^cs 









ns 




Write Pulse Width 




150 






ns 




Address Hold Time 




150 






ns 




Data Setup Time 


^DS 


100 






ns 




Data Hold Time 


toH 









ns 




Chip Enable Hold Time 


^CH 









ns 




Output Enable to Write Setup Time 


^OES 









ns 




Output Enable Hold Time 


Wh 









ns 




Write Cycle Time 




10 






ms 




Byte Load Window 


tBL 


100 






flS 





Note: 1 . Use this device in a longer cycle than this value. 
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HN58C256 Series 



BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 



Address 



CE 



tAS 



tcs 



WE 



OE 



Din 



Uh 



tew 



< 



tOEH 




^DH 



(TD.BE1.HN58C256) 



BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 



Address 



CE 



tAS 



WE 



OE 



Din 



tcs 



tpES 



tAH 




tew 



tCH 



< 



tos 



twc 



tBL 




tOH 



(TD.BE2.HN58C256) 



HITACHI 
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■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 



Item 


Symbol 


KAirt 1 

Min. 


Typ. 


Max. 


unit 


1 esi oonaiiion 


Address Setup Time 











ns 




Chip Enable to Write Setup Time 


^CS 


U 






ns 




wnie ruise wiain 


t 2 

Swp 








ns 




t 3 


lOU 






ns 




Muuress noiu i irne 


t 


lOU 






ns 




Ucila OolUp 1 llilc 


t 


1 uu 






nc 
1 lo 




l^^to LJ/\I/<I ITirvtA 




u 






ns 




wiiip dicujiKS nuiu III lie? 


t 

^CH 








nc 
i lo 




^iitmit C^noKlA t/^ \A/ritA Qotiio n*imA 

w^uipui cnauio lo wnw ooiup i imo 


t 

^OES 









ns 




Outnut Enablp Hold Timp 


t 

^OEH 









ns 




Data Latch Time 




200 






ns 




Write Cycle Time 




10 






ms 




Byte Load Window 




100 






^is 




Byte Load Cycle 


tic 


0.3 




30 


^s 





Notes: 1 . Use this device in longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 
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HN58C256 Series 



PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 



Address 
A0toA16 



tAS— 4|4 ,, tAH , . tBL 

twP I , tBLC ^ j // 



WE 



CE 



OE 



Din 



tOES 



17 



tDS 



^ ^toEH 



tOH 



(TD.PE1.HN58C256) 



PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 



Address 
A0toA16 



CE 



WE 



tOES 



OE U 



— n-^ 'AH , . tBL 

tew 1. 'BLC I 

tcs , L twc_ . 



Din 



tDS 



tOEH 



(TD.PE2.HN58C256) 
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HN58C256 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR DSTA POLLING OPERATION 



Item 


Symbol 


Min. 


TVD. 


Max. 


Unit 


Test Condition 


Output Enable Hold Time 




100 






[IS 




Output Enable to Output Delay 


toe 


10 




90 


ns 




Output Enable to Write Setup Time 


^OES 









ns 




Write Start Time 




150 






ns 




Write Cycle Time 








10 


ms 





■ DATA POLLING TIMING WAVEFORM 

Address 



CE 



WE 



OE 



1/07 




tOEH 



tOEK 



twc 



\ 



tOES 



tpw 



(TD.DP.HN58C1001) 
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HN58C256 Series 



FUNCirONAL DESCRIPTION 



Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 ^s 
from the preceding falling edge of WE or CE. When 
WE or CE is high for 100 ixs after data input, the 
EEPROM enters erase and write mode automatically 
and only the input data is written into the EEPROM. 
Data can be written and accessed 1 0^ times in 64 Byte 
units. 

Dat a Po lling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 

WE and Cl Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 



WE 
CE 



-------------- V 



OE 



5V 
V 



20 ns max 



(DP.HN58C1001) 



Writ^/Erase Endurance and Data Retention 

The endurance with page programming is 10^ 
cycles (1% cumulative failure rate) and the data 
retention time is more than 1 years when a device is 
programmed less than 1 0^ cycles. 



Data Protection 

To protect the data during operation and power 

on/off, the HN58C256 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C256 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 



2-38 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1 81 9 • (415) 589-8300 



HN58C256 Series 



(Example) 



Vcc 




RES 



/ 



*unprogrammable 



*unprogrammable 



(DPexe.HN58C1001) 



■ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 

2. Data protection at V^c on/off 

When Vjjc is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 

In addition, when V^c is turned on or off, the input 
levelof the control pins (CE,^, WE) must be held 
as CE=V^^ or OE=Low or WE=V^^ level. 
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HN58C257 Series 



256K (32K X 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58C257 is a 256-Kilobit CMOS Eiectricaily 
Erasable Programmable Readonly Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C257 is capable of in-system electrical 
Byte and Page reprogrammabillty. 

The HN58C257 achieves high speed access, low power 
consumption, and ^ high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C257 has a 64-Byte Page Programming function to 
make its erase and write opera tions faster. The HN58C257 features 
DiE Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58C257 provides several levelsjof data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58C257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 1 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C257 is offered in a 32-lead Plastic TSOP package in 
both standard and reverse bend pinouts. 

■ FEATURES 

• Single Power Supply: 

V^=:5V±10% 

• Fast Access Time: 

200 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 200 \i\N (typ) 

• Automatic Programming: 

Automatic Page Write: 10 ms (max) 

64 Byte Page Size 

Automatic Byte Write: 10 m s (max) 

• Data Polling and Ready/Busy Signals 

• Hardware Data Protection with RES pin 

• Data Protection Circuitry on Power On/Off 

• Data Retention: 10 years 

• Erase/Write Endurance: 

1 00,000 cycles in Page Mode 

• Packages: 

32-lead Plastic TSOP (Type I) 




(TFP-32DAR) 
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■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN58C257T-20 


200 ns 


32-lead Plastic TSOP 
(TFP-32DA) 


HN58C257R-20 


200 ns 


32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 



PIN ARRANGEMENT 



HN58C257T Series 



A2 
A1 
AO 



17 

gi8 

[=19 



NCl=20 



l/OO 
1/01 
1/02 
Vss 
1/03 
1/04 
1/05 
1/06 
1/07 



NCI=30 



CE[ 
A10 I 



21 
1=22 
= 23 
24 
25 
26 
27 
28 
29 



31 
32 



STANDARD PINOUT 
32-LEAD 

TSOP 
TOP VIEW 



o 



16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 



1A3 
1A4 
IA5 
IA6 
1A7 
1A12 

1A14 

I RDY/Busy 

i Vcc 

IRES 

IWE 

1A13 

IA8 

]A9 

IA11 

i5e 



(PinT132.HN58C257T) 



HN58C257R Series 



A3CZ: 

A4CZ: 

A5C 

A6C 

A7C 
A12 C 
A14C 



RDY/Busy = 
J^cc 
RES 
WE 
A13 

A8 

A9 
All 

OE 



= 5 
= 4 
= 3 
^2 
1 



16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 



o 



REVERSE PINOUT 
32-LEAD 

TSOP 
TOR VIEW 



17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 



IA2 , 
lAI 
I AO 
INC 
I l/OO 
H/01 
1 1/02 
1 Vss 
11/03 
11/04 
11/05 
11/06 
1 1/07 
iNC 
iCE 
1 A10 



(PlnT132.HN58C257R) 
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HN58C257 Series 

■ PIN DESCRIPTION 



Pin Name 


Function 




Address 


1/0,-1/0; 


Input/Output 


OE 


Output Enable 


m 


Chip Enable 


We 


Write Enable 




Power Supply 


V 

^ss 


Ground 


Rdy/Buiy 


Ready/Busy 


RES 


Reset 



BLOCK DIAGRAM 



Vcc 
Vss 

RES 
OE 

Cl 
WE 

AO 

I 

A5 



A6 

I 

A14 



O 
O 



High Voltage Generator 



o — 
o — 



Corttrol Logic and Timing 



Address 
Buffer and 
Latch 



Y Decoder 



X Decoder 



1/00 



I/07 



I/O Buffer 
and 

Input Latch 



Y Gating 



Jii 



Memory Array 



Data Latch 



Ready/Busy 

o 



(BD.HN58C257) 
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■ MODE SELECTION 



Mode 


CE 


OE 


WE 


RES 


RDY/Busy 


I/O 


Read 








Vh 


High-Z 


Dour 


Standby 




X 


X 


X 


High-Z 


High-Z 


Write 








Vh 


High-Z-V^ 




Deselect 


V.t 






Vh 


High-Z 


High-Z 


Write Inhibit 


X 


X 




X 


High-Z 






X 




X 


X 


High-Z 




Dita Polling 


v„ 






Vh 


Vol 


Data Out (l/O^) 


Program 


X 


X 


X 


V.L 


High-Z 


High-Z 



Note: 1. X = Don't Care 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Voc 


-0.6 to +7.0 


V 


Input Voltage ^ 


V,. 


-0.5MO+7.0 


V 


Operating Temperature Range ^ 


"^OPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 





Notes: 1 . Relative to Vgg. 

2. V, ^ min = -3.0V for pulse width < 50 ns. 

3. Including electrical characterisitics and data retention. 



■ CAPACITANCE (T^ = 25X, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








6 


pF 


v„ = ov 


Output Capacitance 


^OUT 






12 


pF 


VouT = OV 
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HN58C257 Series - 

■ DC ELECTRICAL CHARACTERISTICS 

(V^c = 5V ± 1 0%, T3 = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








2 




V^^ = 5.5 V.V,^ = 5.5 V 


Output Leakage Current 


•lo 


- 


- 


2 


hA 


V,, = 5.5V,Vo,, = 5.5V/0.4V/ 


Standby V^.^, Current 


'cci 






200 




OE = V^c 




1 

'CC2 






1 


mA 




vjperaiing v^^jUurreni 


I 

'CC3 








mA 


Iq^j = u mM, uuiy = 1 uu /©, 
Cycle = 1 






_ 


_ 


30 


mA 


lo^jT. = OmA, Duty = 100%, 
Cycle = 200 ns 


Input Voltage 


v„ 


-0.32 




0.8 


V 








2.2 






V 






v„ 


Voc-0.5 






V 




Output Voltage 








0.4 


V 


Iql = 2.1 mA 




^OH 


2.4 






V 


loH = -400nA 



Notes: 1 . Il, on RES = 1 00 mA max. 

2. V, L min = -3.0 V for pulse width < 50 ns. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T3 = to 70°C, V^jc = 5V ± 1 0%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: < 20 ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 







HN58C257-20 




Test 


item 


Symbol 


Min. 


Max. 


Unit 


Condition 


Address Access Time 






200 


ns 


CE = OE = V,L,WE = V,H 


Chip Enable Access Time 


tcE 




200 


ns 


OE=.V,L.WE = V„ 


Output Enable Access Time 




10 


90 


ns 


CE = V„WE = V„ 


Output Hold to Address 
Change 


^OH 







ns 


CE = OE = V„WE^V„ 


Output Disable to High-Z^ 







70 


ns 


CE=V„WE = V„ 




^DFR 





350 


ns 


CE== 5e =:V,L WE = V,^, 


RES to Output Delay 


^RR 





450 


ns 


CE = OE = V,,WE = V., 



Note: 1 .tjjp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58C257 Series 



■ READ TIMING WAVEFORM 

Address 



tACC 



CE 



OE 



_ High 
WE 



Data Out 



RES 



tRR 



tCE 



Jqe_ 



tOH 



tDF 



Data Out Valid 



tOFR 



(TD.R.HN58C1001) 



■ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 



Item 


Symbol 


Min.' 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 









ns 




Chip Enable to Write Setup Time 


^CS 









ns 




Write Pulse Width 




150 






ns 




Address Hold Time 


Iah 


150 






ns 




Data Setup Time 


^DS 


100 






ns 




Data Hold Time 











ns 




Chip Enable Hold Time 


^CH 









ns 




Output Enable to Write Setup Time 











ns 




Output Enable Hold Time 


^OEH 









ns 




Write Cycle Time 




10 






ms 




Byte Load Window 




100 






^s 




Time to Device Busy 




120 






ns 




RE5 to Write Setup Time 




100 






^is 




Vpcto RES Setup Time 


^RES 


1 






^s 





Note: 1 . Use this device in a longer cycle than this value. 

HITACHI 
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HN58e257 Series — — 

■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 



Address 



CE 



tAS 



tcs 



WE 



OE 



Din 



Rdy/Busy 



RES 



Vcc 



Ires 



tRP 



tAH 



X 




tew 



two 



tCH 




toB 



4— 



4- 



(TD.BE1.HN58C1001) 
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HN58C257 Series 



■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 



Address 



CE 



5x: 



tAS 



WE 



OE 



Din 



tcs 



Rdy/Busy 



RES 



' cc 



tRES 



tpP 



x 




tew 



< 



twc 



SxCI 



tOH 



^DB 



4^ 



4- 



(TD.BE2.HN58C1001) 
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HN58C257 Series — — 

■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 











ns 




Chip Enable to Write Setup Time 


^cs 









ns 




Write Pulse Width 




150 






ns 




t 2 


150 




- 


ns 




Address Hold Time 


tAH 


150 


- 


- 


ns 




Data Setup Time 


^DS 


100 


- 


- 


ns 




Data Hold Time 


^DH 







- 


ns 




Chip Enable Hold Time 


^CH 





- 


- 


ns 




Output Enable to Write Setup Time 







- 


- 


ns 




Output Enable Hold Time 


*OEH 





- 


- 


ns 




Data Latch Time 




200 


- 


- 


ns 




Write Cycle Time 




10 


- 


- 


ms 




Byte Load Window 




100 


- 


- 


HS 




Byte Load Cycle 




0.3 




30 


lis 




Time to Device Busy 




120 






ns 




RES to Write Setup Time 




100 






\iS 




V^cto RES Setup Time 


^RES 


1 






[IS 





Notes: 1 . Use this device In longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 
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HN58C257 Series 



PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 



Address 
A0toA16 . 



tAS— 4|4— ,tAH , . tBL 

twP 1^ tBLC I l°L 



WE 



CE 



tcs 




tOES 
OE Z}' 



Din 



Rdy/Busy 



RES 



'cc 



tos 



tDL 



I toEH 



twc 



tOH 



tOB 



tRP 



*• tRES 



{TD.PE1.HN58C1001) 
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HN58C257 Series — — 

■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 



Address 
A0toA16 , 



tAS- 



CE 



WE 



>^3c:fcx]J:>cz>c:xssilsxz: 



tcs 



tOES 

Si TJ 



Din 



Rdy/Busy 



RES 



'cc 




tpp 



tDL 



iJOEH 



twc 



tOH 



tOB 



- tRES 



(TD.PE2.HN58C1001) 
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HN58C257 Series 



AC ELECTRICAL CHARACTERISTICS FOR WSfh POLLING OPERATION 



ItAm 

IWI 1 1 




Min. 


Tvn 


Max. 


Unit 


Tft^t Oonriition 


Output Enable Hold Time 


t«. 
^OEH 


100 






us 




Output Enable to Output Delay 


toe 


10 




90 


ns 




Output Enable to Write Setup Time 


^OES 









ns 




Write Start Time 




150 






ns 




Write Cycle Time 








10 


ms 





DATA POLLING TIMING WAVEFORM 



Address An 



CE 



WE 



OE 



1/07 




tOEH 



tOE- 



twc 



\ 



tOES 



tpw 



(TD.DP.HN58C1001) 
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HN58C257 Series 



■ FUNCTIONAL DESCRIPTION 

Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written Into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same nnanner. Each 
additional Byte load cycle must be started within 30 |is 
from the preceding falling edge of WE or CE. Data can 
be written and accessed 1 0^ times in 64 Byte units. 

Dat a Po lling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from l/O^ to indicate that the 
EEPROM is performing a Write operation. 

Ready/Busy Si gnal 

The Ready/Busy signal also allows the stat us o f 
the EEPROM to be determined. The Ready/Busy 
signal is high impedence except in the write cycle and 
is lowered to Vq^ after the firs t writ e signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10^ 
cycles (1% cumulative failure rate) and the data 
retention time is more than 1 years when a device is 
programmed less than 1 0* cycles. 



WE 
CE 



"'V/W^- — V 



OE 



5V 
OV 



20 ns max 



(DP.HN58C1001) 



Data Protection 

To protect the data during operation and power 
on/off, the HN58C257 has: 

Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C257 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 
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HN58C257 Series 



(Example) 



Vcc 




RES 



*unprogrammable 



*unprogrammable 



(DPexe.HN58C1001) 



■ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 

2. Data protection at V^.^ on/off 

When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be 
protected by l^eeplng RES low when V^j^ is 
switched. RES should be high during programming 
because it does not provide a latch function. 
When V^cis turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistal^e. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable, standby or readout state by 
using a CPU rese t sign al to RES pin. 
In addition, when RES is kept high at Vp^ on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE'sV^^. or OE=Low or WEsV^c 
level. 
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HN58C1001 Series 



Preliminary 



1M (128K X 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58C1001 is a 1 -Megabit CMOS Electrically 
lErasabie Programmable Read Only Memory (EgPROM) organized 
as 131,072 X 8-bits. The HN58C1001 is capable of in-system 
electrical Byte and Page reprogrammability. 

The HN58C1001 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C1 001 has a 128-Byte Page Programming function to 
make its erase and write o perat ions faster. The HN58C1 001 features 
Data Polling and a Ready/Susy signal to indicate completion of erase 
and programming operations. 

The HN58C1001 provides several leve ls of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. 

The HN58C1001 is designed for high reliability in the most 
demanding applications. Data retention is specified for 1 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C1001 is offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58C1 001 TSOP is offered 
in both standard and reverse bend pinouts. 

■ FEATURES 

• Single Power Supply: 

V^ = 5V±10% 

• High Speed Access Times: 

120 ns/150 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: lOOjiW(max) 

• Automatic Programming: 

Automatic Page Write: 1 ms (max) 

128 Byte Page Size 

Au tomatic Byte Write: 1 m s (max) 

• Data Polling and Ready/Busy Signals 

• Hardware Data Protection with Ri§ pin 

• Data Protection Circuitry on Power On/Off 

• Software Data Protection Algorithm 

• Data Retention: 10 years 

• Erase/Write Endurance: 

1 00,000 cycles in Page Mode 

• Packages: 

32-pin Plastic DIP 

32-pin Plastic SOP 

32-lead Plastic TSOP (Type I) 




(TFP-32DA and TFP-32DAR) 
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HN58C1001 Series 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN58C1001P-12 


120 ns 


32-pin Plastic DIP 


HN58C1001P-15 


150 ns 


(DP-32) 


HN58C1001FP-12 


120 ns 


32-lead Plastic SOP 


HN58C1001FP-15 


150 ns 


(FP-32D) 


HN58C1001T-12 


120 ns 


32-lead Plastic TSOP 


HN58C1001T-15 


150 ns 


(TFP-32DA) 


HN58C1001R-12 


120 ns 


32-lead Plastic TSOP 


HN58C1001R-15 


150 ns 


(TFP-32DAR) 






Reverse bend 



PIN ARRANGEMENT 



PIN DESCRIPTION 



HN58C1 001 P Series 
HN58C1001FP Series 



Rdy/Busy 
A16 
A14 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
l/OO 
1/01 
1/02 
Vss 



C 1 
d2 
3 
4 
5 



7 
8 
□ 9 



10 
11 
12 
13 
14 
15 
16 



32-PIN 

DIP 
32-LEAD 

SOP 
TOP VIEW 



32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 



□Vcc 
□A15 

□ RES 

□ WE 

□ A13 

□ A8 

□ A9 

□ An 

□ OE 

□ A10 

□ CE 

□ 1/07 

□ 1/06 

□ 1/05 

□ 1/04 

□ 1/03 



(PinD32.HN58C1001) 



Pin Name 


Function 


^0 ' ^16 


Address 


1/0,-1/0, 


Input/Output 


OE 


Output Enable 


CE 


Chip Enable 


WE 


Write Enable 


V 


Power Supply 


Vss 


Ground 


Rdy/Busy 


Ready/Busy 


RES 


Reset 
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HNS8C1001 Series 



PIN ARRANGEMENT (cont.) 



HN58C1 001 T Series 



A3I=|1 

A2 

A1 

AO 
I/OO 
1/01 
1/02 
Vss 
1/03 
1/04 
1/05 

1/06 CZ] 
l/QZ 

CE 
AlO 

OE 



7 
18 
19 
20 
21 
22 
23 
5l=l24 
25 
^C=]26 
27 
28 
29 
30 
31 
32 



STANDARD PINOUT 
32-LEAD 

TSOP 
TOP VIEW 



o 



16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



DA4 
3A5 
3A6 
3A7 
3A12 
3A14 

DA16 

3 RDY/Busy 
] Vcc 
3 A15 
3 RES 
t=]WE 
:A13 
]A8 
]A9 
3A11 



(PinT132.HN58C1001T) 



HN58C1 001 R Series 



A4 
A5 
A6 
A7 
A12 
A14 
A16 
RDY/Busy 

Vgc 
A15 

R£S 
WE 
A13 
A8 
A9 
All 



1=4 
CZ3 



16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 



REVERSE PINOUT 
32-LEAD 

TSOP 
TOP VIEW 



o 



17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 



3 A3 
3A2 
tZDAI 
3 AO 
3 I/OO 
31/01 
31/02 
3 Vss 
31/03 
3 1/04 
[=□1/05 
31/06 
31/07 
3CE 
3 AlO 
3 0E 



(PinT132.HN58C1001R) 



BLOCK DIAGRAM 



Vcc 0- 
Vss 0^ 



High Voltage Generator 



OE 



CE 

WE 1 

RESO 

AO 

A6 



A7 

I 

A16 O 



Control Logic and Timing 



Address 
Buffer and 
Latch 







Y uecoaer 







I/OO — 

? 


- 1/07 

? 


I/O Buffer 


and 

Input Latch 


i 








Y Gating 







(BD.HN58C1001) 
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HN58C1001 Series 



■ MODE SELECTION 



MogIg 


V/C. 


OF 


WE 


RES 




I/O 


Rodd 










Hinh-7 


n 






X 


X 


X 


High-Z 


High-Z 


WritP 
vvi lie; 


W 








nign ^^Vq^ 


Din 




V 




V 


V 


High-Z 


High-Z 


Write Inhibit 


X 


X 




X 








X 


v., 


X 


X 






Data Polling 


v„ 


v., 




Vh 




Data Out (l/O^) 


Program 


X 


X 


X 




High-Z 


High-Z 



Note: 1. X = Don't Care 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.6 to +7.0 


V 


Input Voltage ^ 




-0.52 to +7.0 


V 


Operating Temperature Range ^ 


"'"oPR 


to +70 


°C 


Storage Temperature Range 


"^STG 


-55 to +125 





Notes: 1 . Relative to V35. 

2. V, ^ min = -3.0V for pulse width < 50 ns. 



■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








6 


PF 


v,. = ov 


Output Capacitance 


^OUT 






12 




v,,, = ov 
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HN58C1001 Series 



■ DC ELECTRICAL CHARACTERISTICS 

( V^c = 5V ± 1 0%, T, = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Inout Lpakaae Gurrpnt 

II l|>^Ul b.v7Clr\ci^v7 WUI 1 V7I II 


1 

'li 






2 


uA 


V =55V V =55V 


Output Leakage Current 


'lo 


- 


- 


2 


ViA 


V<^ = 5.5V,Vo^ = 5.5V/0.4V 


Standby V^.^ Current 


'cci 


- 




20 


MA 


CE = V,, 




'cC2 


- 




1 


mA 


CE = V,„ 


Operating V^^. Current 


'cC3 


- 


- 


15 


mA 


lou^ = mA, Duty =100%, 
Cvcle = t lis 










40 


mA 


'out = ^ ^"^y = 100%. 

Cycle = 200 ns 


Input Voltage 


Va 


-0.3^ 




0.8 


V 








2.2 






V 








Vcc-10 






V 




Output Voltage 


Vol 






0.4 


V 


loL = 2.1 mA 




^OH 


2.4 






V 


Ioh = -400mA 



Notes: 1 . V, ^ m in = -1 .0 V for pulse width < 50 ns. 
2. l^jOn RES = lOOpAMax. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T3 = to 70°C, Vjjc = 5V ± 1 0%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: < 20 ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 1 .8 V 







HN58C1001-12 


HN58C1001-15 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


\cc 




120 




150 


ns 


CE = OE = V„ WE = V,^^ 


Chip Enable Access Time 


tcE 




120 




150 


ns 


OE = V„.WE = V„ 


Output Enable Access Time 




10 


60 


10 


75 


ns 


CE = V„WE = V,„ 


Output Hold to Address 
Change 


^OH 












ns 


CE = OE = V„WE = V,„ 


Output Disable to High-Z^ 


toF 





45 





50 


ns 


CE = V„WE = V,„ 




^DFR 





350 





350 


ns 


CE = OE = V,L WE = V,^, 


RES to Output Delay 







450 





450 


ns 


CE = OE = V„ WE = V„ 



Note: 1 .tpp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58C1001 Series 



■ READ TIMING WAVEFORM 

Address 



CE 



OE 



tACC 



_ High 
WE 



Data Out 



RES 



tCE 



x: 



tOH 



tDF 



Data Out Valid 



:2> 



\ tOFR 



(TD.R.HN58C1001) 



AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 









ns 




Chip Enable to Write Setup Time 


^CS 









ns 




Write Pulse Width 




150 






ns 




Address Hold Time 


tAH 


150 






ns 




Data Setup Time 


^DS 


100 






ns 




Data Hold Time 


^DH 









ns 




Chip Enable Hold Time 


tcH 









ns 




Output Enable to Write Setup Time 











ns 




Output Enable Hold Time 


^OEH 









ns 




Write Cycle Time 




10 






ms 




Byte Load Window 




100 






^s 




Time to Device Busy 




120 






ns 




RE5 to Write Setup Time 


^RP 


100 






^is 




V^cto RES Setup Time 


^RES 


1 






flS 





Note: 1 . Use this device in a longer cycle than this value. 
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HN58C1 001 Series — — — — — — — — 

■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 



Address 



CE 



WE 



OE 



Din 



Rdy/Busy 



RES 



Vcc 




(TD.BE1.HN58C1001) 
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HN58C1001 Series 



■ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 



Address 



CE 



5x: 



WE 



OE 



Din 



Rdy/Busy 



RES 



tAS 



' cc 



tRES 



tRP 



tAH 



X 




tew 



< 



tos 



two 



SKII 




(TD.BE2.HN58C1001) 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1 81 9 • (41 5) 589-8300 2-61 



HN58C1 001 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


TvD. 


Max. 


Unit 


Test Condition 


Address SetuD Time 

/mVlvll www Vn^wlMfc^ 1 II i Iw 


t 









ns 




Chip Enable to Write Setup Time 











ns 




Write Pulse Width 




150 






ns 




t 3 

cw 


150 






ns 




Address Hold Time 


AH 


150 






ns 




Data Setup Time 


DS 


100 






ns 




Data Hold Time 


DH 









ns 




Chip Enable Hold Time 


^CH 









ns 




Output Enable to Write Setup Time 











ns 




Output Enable Hold Time 


OEH 









ns 




Data Latch Time 


DL 


200 






ns 




Write Cycle Time 




10 






ms 




Byte Load Window 




100 






^s 




Byte Load Cycle 


^BLC 


0.35 




30 


fIS 




Time to Device Busy 


^DB 


120 






ns 




RES to Write Setup Time 




100 






^is 




to RES Setup Time 


^RES 


1 






^s 





Notes: 1 . Use this device in longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 
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HN58C1001 Series 



PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 



Address 
AO to A16 



WE 



tAS- 




tcs 



tOES 

51 Z}' 



Din 



Rdy/Busy 



RES 



'cc 



tos 




twp 



tAH 




tDL 



tBLC 



tBL 



I tpEH 



twc 



tOB 



tRP 



•* tRES 



(TD.PE1.HN58C1001) 
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HN58C1 001 Series 



PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 



Address 
A0toA16 



tAS- 



CE 



WE 



tcs 



tOES 

OE U 



Din 



Rdy/Busy 



RES 



'cc 



tos 



tOL twc 



to,. tBL 



tDH 



tOB 



Y 



tRP 



tRES 



(TD.PE2.HN58C1001) 
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HN58C1001 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR CSTA POLLING OPERATION 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Output Enable Hold Time 


^OEH 









ns 




Output Enable to Write Setup Time 


^OES 









ns 




Write Start Time 




150 






ns 




Write Cycle Time 








10 


ms 





DATA POLLING TIMING WAVEFORM 



Address An 



CE 



WE 



OE 



1/07 




(TD.DP.HN58C1001) 
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HN58C1001 Series 



AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPERATION 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Byte Load Cycle Time 


^BLC 


0.35 




30 






Write Cycle Time 




10 






ms 





SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 




Address 
Data 



Write Address 
Write Data 



(TD.SD1.HN58C1001) 



SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 



Vcc I 



CE 



WE 





Address 
Data 



\j\r\i\f\r\j- 



5555 2AAA 5555 5555 2AAA 5555 
AA 55 80 AA 55 20 



twc ^ I Nornrial activ^— 
nriode 



(TD.SD2.HN58C1001) 
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HN58C1001 Series 



■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN58C1001 SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O, 




I/05 


1/0; 


'/03 


I/O, 


I/O, 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 







1 





1 


1 











58 



Notes: 1. Vcc = 5.0V±10% 

2. A9=12.0V±0.5y _ 

3. VA,6.CE.0E = V,,,WE = V, 
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HN58C1001 Series 



■ FUNCTIONAL DESCRIPTION 



Automatic Page Write 

The Page Write feature allows 1 to 128 Bytes of 
data to be written Into the EEPROM In a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (A^ to 
Ag). Loading the first Byte of data, the data load 
window of 30 opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 |is. In case CE and WE are kept high for 1 00 
)Lis after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 1 0^ times per page, and in Byte 
mode lO'* times per Byte. 

Dat a Po lling 

f5ita Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 

Write Protection 

(1) Noise protection: Noise on a write cycle will 
not act as a trigger with a WE pulse of less 
than 20 ns. 

(2) Write inhibit: Holding OE low, WE high, or CE 
high, inhibits a write cycle during power on/off. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10^ 
cycles (1% cumulative failure rate) and the data 
retention time is more than 1 years when a device is 
programmed less than 1 0"^ cycles. 



Data Protection 

To protect the data during operation and power 

on/off, the HN58C1001 has: 

1 . Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58C1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width of more than 20 ns 
on the control pins. 



WE 
CE 



5V 
OV 



OE 



5V 
OV 



20 ns max 



(OP.HN58C1001) 
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HN58C1001 Series 



(Example) 




*unprogrammable *unprogrammable 



(DPexe.HN58C1001) 



■ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 

2. Data protection at V^^^, on/off 

When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be pro- 
tected by keeping RES low when V^^^, is switched. 
RES should be high during programming because 
it does not provide a latch function. 
When V^cis turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis- 
take. To prevent this unintentional programming, 
the EEPROM must be kept in an unprogrammable, 
standby or re adout state by using a CPU reset 
signal to RE5 pin. 

In addition, when RES is kept high at V^p on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=Vcc or OE=Low or WE=Vcc 
level. 



3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, HN58C1 001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 



Address 


Data 


5555 


AA 






2AAA 


55 






5555 


AO 


It 





Write Address Write Data (Normal Data Input) 

The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58C1001 turns to the Non- 
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 



Address 


Data 


5555 


AA 






2AAA 


55 




u 


5555 


80 






5555 


AA 






2AAA 


55 


It 




5555 


20 
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HN58V1001 Series 



Preliminary 



1 M (128K X 8-bit) EEPROM 

■ DESCRIPTION 

The Hitachi HN58V1001 is a 1 -Megabit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 X 8-bits. The HN58V1001 is capable of in-system 
electrical Byte and Page reprogrammability. For applications where 
power dissipation is most critical, the HN58V1 001 operates as low as 
2.7 V. 

The HN58V1 001 achieves fast access, low power consumption, 
and a high level of reliability by employing advanced MNOS memory 
technology and CMOS process and circuitry technology. 

The HN58V1 001 has a 1 28-Byte Page Programming function to 
make its erase and write o perat ions faster. The HN58V1 001 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58V1001 provides several leve ls of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. 

The HN58V1001 is designed for high reliability in the most 
demanding applications. Data retention is specified for 1 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58V1001 is offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58V1 001 TSOP is offered 
in both standard and reverse bend pinouts. 

■ FEATURES 

• Single Power Supply: 

V,, = 3.0V(typ) 
V,, = 2.7 to 5.5 V 

• Fast Access Time: 

250 ns (max) 

• Low Power Dissipation: 

Active Current: 20 mW/MHz (typ) 
Standby Current: 100 ^iW (max) 

• Automatic Programming: 

Automatic Page Write: 10 ms (max) 
128 Byte Page Size 
Automatic Byte Write: 10 m s (max) 

• Data Polling and Ready/Busy Signals 

• Hardware Data Protection with RES pin 

• Data Protection Circuitry on Power On/Off 

• Software Data Protection Algorithm 

• Datal^etention: 10 years 

• Erase/Write Endurance: 

1 00,000 cycles in Page Mode 

• Packages: 

32-pin Plastic DIP 

32-pin Plastic SOP 

32-lead Plastic TSOP (Type I) 




(TFP-32DA and TFP-32DAR) 
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HN58V1001 Series 



■ ORDERING INFORMATION 



1 yp6 INO. 


Mccess 1 ime 


raCKage 


HN58V1001P-25 


250 ns 


32-pin Plastic DIP 


HN58V1001FP-25 


250 ns 


32-lead Plastic SOP 
(FP-32D) 




OCA 


'^P-lftari PlaQtir T^OP 
(TFP-32DA) 


HN58V1001R-25 


250 ns 


32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 



PIN ARRANGEMENT 



PIN DESCRIPTION 



HN58V1 001 P Series 
HN58V1001FP Series 



Rdy/Busy 
A16 
A14 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
l/OO 
1/01 
1/02 

Vss 



1 
2 
3 
4 
5 
6 
7 

qa 

10 



11 

12 
13 
14 
15 
16 



32-PIN 

DIP 
32-LEAD 

SOP 
TOP VIEW 



32 


□Vcc 


31 


□ A15 


30 


□ RES 


29 


□WE 


28 


□ A13 


27 


□ A8 


26 


□ A9 


25 


□ A11 


24 


□OE 


23 


□A10 


22 


□ CE 


21 


□ 1/07 


20 


□ 1/06 


19 


□ 1/05 


18 


□ 1/04 


17 


□ 1/03 



(PinD32.HN58C1001) 



Pin Name 


Function 


\ ' ^16 


Address 


1/0,-1/0, 


Input/Output 


OE 


Output Enable 


CE 


Chip Enable 


WE 


Write Enable 


^cc 


Power Supply 


Vss 


Ground 


Rdy/Busy 


Ready/Busy 


RES 


Reset 
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HN58V1001 Series 



PIN ARRANGEMENT (cont.) 



HN58V1 001 T Series 



A3 1=17 
A2Cqi8 
Alt 

A0Ci:l20 
l/OQC" 
1/01 I 
1/02 1 
VssE 
1/03 r 
1/04 [ 
1/05 C 
1/06 1 
l/QZC 

GEE 
Ami 

OECZ132 



)CZ:21 
I C=22 
>CZ23 
51=24 
JC=25 
H=26 
)l=27 
>l=28 
^ = 29 
130 
• C=31 



STANDARD PINOUT 
32-LEAD 

TSOP 
TOP VIEW 



16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 



o ? 



□ A4 
I1A5 

□ A6 
DA7 

□ A12 

□ A14 

□ A16 . 

□ RDY/Busy 
=1 Vcc 

□ A1S 
URES 

□ WE 

□ A13 

□ A8 

□ A9 

□ All 

(PinT132.HN58C1001T) 



HN58V1 001 R Series 




REVERSE PINOUT 
32-LEAD 

TSOP 
TOP VIEW 



o 



17 


□□A3 


18 


□□A2 


19 


□□A1 


20 


□□AO 


21 


□□I/OO 


22 


□□1/01 


23 


=□1/02 


24 


□□Vss 


25 


=31/03 


26 


=□1/04 


27 


=31/05 


28 


=31/06 


29 


=31/07 


30 


=]CE 


31 


□□MO 


32 


=3 0E 



(PinT132.HN58C1001R) 



BLOCK DIAGRAM 



Vcc O- 
Vss O- 



High Voltage Generator 




Control Logic and Timing 



Address 
Buffer and 
Latch 



I/OO — 

? 


- 1/07 

? 


I/O Buffer 


and 

Input Latch 


i 


k 




r 


Y Gating 


i 


i 
r 



Ready/Busy 

2 



Memory Array 



Data Latch 
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■ MODE SELECTION 



Mode 


CE 


OE 


WE 


RES 


RDY/Busy 


I/O 


Read 


v.. 


v„ 




Vh 


HIgh-Z 


DoUT 


Standby 




X 


X 


X 


High-Z 


High-Z 


Write 








v„ 


High-Z-V^, 


Din 


Deselect 


v., 




V.H 


Vh 


High-Z 


High-Z 


Write Inhibit 


X 


X 




X 








X 


v.. 


X 


X 






Oita Polling 


v.. 








Vol 


Data Out (1/0^) 


Program 


X 


X 


X 


v„ 


High-Z 


High-Z 



Note: 1. X = Don't Care 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.6 to +7.0 


V 


Input Voltage ^ 




-0.52 to +7.0 


V 


Operating Temperature Range ^ 


"'^OPR 


to +70 


°C 


Storage Temperature Range 




-55 to +125 


°C 



Notes: 1 . Relative to V55. 

2. V, ^ min = -3.0V for pulse width < 50 ns. 



■ CAPACITANCE (T^ = 25°C. f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


input Capacitance 








6 


pF 


v„ = ov 


Output Capacitance 


^OUT 






12 


PF 


VooT = OV 
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HN58V1001 Series 



■ DC ELECTRICAL CHARACTERISTICS 



(V^c = 2.7 to 5.5 V, = to 70°C) 



Itom 




Min. 


Tvn 


Max. 


Unit 


1 C701 V/V^l IVJIllVi/l 1 


Input Leakage Current 


'u' 






2 




V,, = 3.6 V,V,„ = 3.6 V 


Output Leakage Current 


'lo 






2 




Vce = 3.6V,V„„, = 3.6V/0.4V 


Standby V^c Current 


IqqI 




— 


20 


|iA 


^ = Vcc 




'cG2 


- 


- 


1 


mA 




Operating V^.^. Current 


'cC3 


- 


- 


10 


mA 


louT = OmA, Duty = 100%, 
Cycle = 1 us 






- 


- 


25 


mA 


loy^ = mA, Duty =100%, 


Inout Voltaae 


V 


-0.32 




0.8 


V 








1.93 




Vcc+0.3 


V 






Vh 


Vcc-1.0 




Vcc^l 


V 




Output Voltage 


Vot 






0.4 


V 


\^ = 2.1 mA 




^OH 


VccXO.8 






V 


l„„=-400M 



Notes: 1 . 1^, on RES = 1 00 mA max. 

2. Vj^min = -1 .0 V for pulse width < 50 ns. 
2. V,rtmin = 2.2 VforVc^. = 3.6to5.5V. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(T^ = to 70°C, V^c = 5V ± 1 0%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 

• Input rise and fall times: <20ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 1 .8 V 







HN58V1001-25 






Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Address Access Time 


^ACC 




250 


ns 


CE = OE = V,,WE = V,^^ 


Chip Enable Access Time 


tcE 




250 


ns 


OE = V„.WE = V„ 


Output Enable Access Time 


toE 


10 


90 


ns 


CE = V„WE = V„ 


Output Hold to Address 
Change 


^OH 







ns 


CE = OE = V„WE = V„ 


Output Disable to High-Z^ 


tpF 





70 


ns 


CE = V„ WE =:V„ 




^DFR 





350 


ns 


CE = OE = V„WE = V„ 


RES to Output Delay 


^RR 





450 


ns 


CE = OE = V„ WE = V„ 



Note: 1 .tppis defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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■ READ TIMING WAVEFORM 

Address 



CE 



OE 



WE 



x: 



tACC 



High 



Data Out 



RES ^ 



tCE 



tOH 



tDF 



Data Out Valid 



\ *DFR 



(TD.R.HN58C1001) 



AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 









ns 




Chip Enable to Write Setup Time 


^CS 









ns 




Write Pulse Width 


^cw 


250 






ns 




Address Hold Time 


tAH 


150 






ns 




Data Setup Time 


^DS 


100 






ns 




Data Hold Time 


*DH 









ns 




Chip Enable Hold Time 


^CH 









ns 




Output Enable to Write Setup Time 











ns 




Output Enable Hold Time 


*OEH 









ns 




Write Cycle Time , 




10 






ms 




Byte Load Window 




100 






^s 




Time to Device Busy 


toe 


120 






ns 




Res to Write Setup Time 


^RP 


100 






HS 




V^cto RES Setup Time 


^RES 


1 






^s 





Note: 1 . Use this device in a longer cycle than this value. 
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HN58V1 001 Series 



BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 



Address 



CE 



WE 



OE 



Din 



Rdy/Busy 



RES 



Vcc 




(TD.BE1.HN58C1001) 
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HN58V1001 Series 



BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 



Address 



CE 



tAS 



WE 



OE 



Din 



Rdy/Busy 



RES 



' cc 



Jrp 




tew 



< 



5si 



twc 



toEH 




IDB 



4 



4- 



(TD.BE2.HN58C1001) 
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HN58V1 001 Series ■ — 

■ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 



Item 


Symbol 


MinJ 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


\s 







_ 


ns 




Chip Enable to Write Setup Time 


^cs 





_ 


_ 


ns 




Write Pulse Width 


t 2 

WP 


250 


_ 


_ 


ns 




t ^ 

cw 


250 


_ 


_ 


ns 




Address Hold Time 


Uh 


150 




- 


ns 




Data Setup Time 


^DS 


100 


- 


- 


ns 




Data Hold Time 


^DH 





- 


- 


ns 




Chip Enable Hold Time 


^CH 





- 


- 


ns 




Output Enable to Write Setup Time 


^OES 





- 


- 


ns 




Output Enable Hold Time 


^OEH 





- 


- 


ns 




Data Latch Time 


V 


300 


- 


- 


ns 




Write Cycle Time 




15 


- 


- 


ms 




Byte Load Window 




100 


- 


- 


\is 




Byte Load Cycle 


^BLC 


0.55 




30 


[IS 




Time to Device Busy 


^DB 


120 






ns 




RES to Write Setup Time 


^RP 


100 






\iS 




V^cto RES Setup Time 


^RES 


1 











Notes: 1 . Use this device in longer cycle than this value. 

2. WE controlled operation. 

3. CE controlled operation. 
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HN58V1001 Series 



■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 



Address 
AOtoAie . 



WE 



CE 



OE 



Din 



tOES 



Rdy/Busy 



RES 



'cc 



, iJOE H 



tOH 



<:z-<y<ixzx:xi> 



tOB 



tpp 



tRES 



(TD.PE1.HN58C1001) 
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HNSSyi 001 Series — — — — — — 

■ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 



toA16 - 

tAS— 4H tAH , ^ tRL 



Address 
AOt 



CE 



tcs 
WE 



tOL twc 



OE 



Din 



tOES 



Rdy/Busy 



RES 



'cc 



tos 



tOH 



toEH 



tOB 



tRP 



(TD.PE2.HN58C1001) 
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HN58V1001 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR SSTTk POLLING OPERATION 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Output Enable Hold Time 











ns 




Output Enable to Write Setup Time 











ns 




Write Start Time 




150 






ns 




Write Cycle Time 








15 


ms 





6aTa polling timing waveform 



Address An 



CE 



WE 



OE 



1/07 




tOEH 



tOE 



\ 



tOES 



tow 



twc 



(TD.DP.HN58C1001) 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pl<wy. • Brisbane, OA 94005-1 81 9 • (415) 589-8300 



2-81 



HN58V1001 Series 



AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPEiRATION 



Itenfi 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Byte Load Cycle Time 


^BLC 


0.35 




30 






Write Cycle Time 




10 






ms 





SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 




Address 
Data 



5555 2AAA 5555 
AA 55 AO 



Write Address 
Write Data 



(TD.SD1.HN58C1001) 



SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 



Vcc f 



CE 



WE 





Address 
Data 



\j\r\j\j\r\i 



5555 2AAA 5555 5555 2AAA 5555 
AA 55 80 AA 55 20 



two I Normal activ^ — 
mode 



(TD.SD2.HN58C1001) 
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HN58V1001 Series 



■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN58V1001 SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O, 


i/Oe 






I/03 


I/O, 


I/O, 




Hex Data 


Manufacturer Code 


v., 

















1 


1 


1 


07 


Device Code 







1 





1 


1 











58 



Notes: 1. V^c = 2.7 to 5.5 V 

2. Ag = 12.0 V± 0.5V 

3. A^A. A^oAe . CE, = V, „ WE = V„ 
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HN58V1 001 Series 



FUNCTIONAL DESCRIPTION 



Automatic Page Write 

The Page Write feature allows 1 to 128 Bytes of 
data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (A^ to 
Ag). Loading the first Byte of data, the data load 
window of 30 ^is opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 |is. In case CEand WE are kept high for 1 00 
|xs after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 10^ times per page, and in Byte 
mode 1 0'* times per Byte. 

Dat a Po lling 

Dita Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from 1/0^ to indicate that the 
EEPROM is performing a Write operation. 

Write Protection 

(1) Noise protection: Noise on a write cycle will 
not act as a trigger with a WE pulse of less 
than 20 ns. 

(2) Write inhibit: Holding OE low, WE high, or CE 
high, inhibitsawrite cycle during power on/off. 

WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 

Write/Erase Endurance and Data Retention 

The endurance with page programming is 10^ 
cycles (1% cumulative failure rate) and the data 
retention time is more than 1 years when a device is 
programmed less than 1 0'* cycles. 



Data Protection 

To protect the data during operation and power 

on/off, the HN58V1 001 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58V1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width of more than 20 ns 
on the control pins. 



WE 
CE 



V/: 



5 V 
V 



OE 



5 V 
V 



20 ns max 



(DP.HN58C1001) 
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HN58V1 001 Series 



(Example) 
Vcc 

RES 



*unprogrammable 



*unprogrammable 



(DPexe.HN58C1001) 



■ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 

2. Data protec tion at V^.^ on/off 

When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be pro- 
tected by keeping RK low when is switched. 
RES should be high during programming because 
it does not provide a latch function. 
When Vj^c is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis- 
take. To prevent this unintentional programming, 
the EEPROM must be kept in an unprogrammable, 
standby or re adout state by using a CPU reset 
signal to RES pin. 

In addition, when RES is kept high at V^^ on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=Vj.c or OE=Low or WE=Vcc 
level. 



3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, HN58V1 001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 



Address 


Data 


5555 


AA 






2AAA 


55 






5555 


AO 







Write Address Write Data (Normal Data Input) 

The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58V1001 turns to the Non- 
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 



Address 


Data 


5555 


AA 




Ji 


2AAA 


55 




It 


5555 


80 






5555 


AA 






2AAA 


55 






5555 


20 
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NONVOLATILE MEMORY DATA BOOK 



Section Three 

Flash Memory 



HITACHI 



HN28F101 Series 



Preliminary 



1M (128K X 8-bit) Flash Memory 

■ DESCRIPTION 

The Hitachi HN28F101 is a 1 -Megabit CMOS Flash 
Memory organized as 131,072 x 8-bit. The HN28F101 is 
capable of in-system electrical chip erasure and 
reprogramming. 

The HN28F101 programs and erases data with a 12 V 
Vpp supply and a 5 VV^^. supply. The HN28F101 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its fast, high-reliability programming algorithm is initiated 
with Command Inputs. There are two methods of erasing 
the HN28F1 01 : Manual and Automatic, both are initiated 
with Command Inputs. 

The Manual Chip Erase method follows a fast, high- 
reliability erase algorithm. The Automatic Chip Erase function 
erases all data automatically without external control ; Status 
Polling is used to inform the CPU of erase completion. Both 
erase methods provide a fast erase time without voltage 
stress to the device or deterioration in data reliability. 

Hitachi's HN28F1 01 is offered in JEDEC-Standard Byte- 
Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead 
PLCC, TSOP, and SOP packages. This allows an easy 
upgrade to the HN28F4001 , 4 Megabit Flash Memory, as 
well as socket replacement with EPROMs and Mask ROMs. 
The HN28F101 TSOP package is offered in both standard 
and reverse bend pinouts. 

■ FEATURES 

• Dual Power Supply: 

Vcc = 5V±10% 

Vpp = 12.0 V ± 0.6 V (Erase/Program) 

• Fast Access Times: 

1 20 ns/1 50 ns/200 ns (max) 

• Low Power Dissipation: 

Read Current: 30 mA (typ) 
Standby Current: 20 nA (max) 

• Byte Programming: 

Programming Time: 25 jis/Byte (typ) 
Address, Data, Control Latch Function 

• Automatic Chip Erase Function: 

Erase Time: 1 sec (typ) 

Internal Pre-Write and Erase Verify 

Status Polling Function 

• Erase Endurance: 

1 0,000 times (min) 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Mask ROM Compatible 

• Packages: 

32-pin Plastic DIP 
32-lead PLCC 

32-lead Plastic TSOP (Type I) 
32-lead Plastic SOP 




(TFP-32D and TFP-32DR) 




(TFP-32DA and TFP-32DAR) 




(FP-32D) 
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HN28F101 Series 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN28F101P-12 


120 ns 


32-pln Plastic DIP 


HN28F101P-15 


150 ns 


(DP-32) 


HN28F101P-20 


200 ns 




HN28F101CP-12 


120 ns 


32-lead PLCC 


HN28F101CP-15 


150 ns 


{CP-32) 


HN28F101CP-20 


200 ns 




HN28F101TD-12 


120 ns 


32-lead Plastic TSOP 


HN28F101TD-15 


150 ns 


(TFP-32D) 


HN28F101TD-20 


200 ns 


8 X 20 mm 


HN28F101RD-12 


120 ns 


32-lead Plastic TSOP 


HN28F101RD-15 


150 ns 


(TFP-32DR) 


HN28F101RD-20 


200 ns 


8x 20 mm 






Reverse bend 


HN28F101T-12 


120 ns 


32-lead Plastic TSOP 


HN28F101T-15 


150 ns 


(TFP-32DA) 


HN28F101T-20 


200 ns 


8x14 mm 


HN28F101R-12 


120 ns 


32-lead Plastic TSOP 


HN28F101R-15 


150 ns 


{TFP-32DAR) 


HN28F101R-20 


200 ns 


8 X 14 mm 






Reverse bend 


HN28F101FP-12 


120 ns 


32-lead Plastic SOP 


HN28F101FP-15 


150 ns 


{FP-32D) 


HN28F101FP-20 


200 ns 





PIN ARRANGEMENT 



HN28F1 01 P Series 
HN28F101FP Series 



Vpp 
A16 



C 1 
C 2 



A15 C 3 
A12 C 4 
A7 C 5 
A6 C 6 
A5 C 7 
A4 [I 8 
A3 C 9 
A2 CIO 
A1 Cll 
AO [112 
l/OO C13 
1/01 C14 
1/02 CIS 

vss me 



32 
31 
30 
29 
28 

32-PIN 27 
DIP 26 
32-LEAD «c 

SOP 11 

TOP VIEW 24 
23 
22 
21 
20 
19 
18 
17 



□ we 

□ no 

□ A14 

□ A13 

□ A8 

□ A9 

□ All 

□ OE 

□ A10 

□ CE 

□ 1/07 

□ 1/06 

□ 1/05 

□ 1/04 

□ 1/03 
(PinD32.HN28F101) 



HN28F1 01 CP Series 



!^ $2 8: 8 1^ o 

< < < > > z 

nnnnnnn 

/ 4 3 2 1 32 31 30 



A71Z 5 
A6CI 6 
ASCI 7 
A4CZ 8 
ASCI 9 
A2CI 10 
A1 C 11 
age: 12 
l/OO CI 13 



32-LEAD 

PLCC 
TOP VIEW 



14151617181920 

uuuuuuu 



29 


□ 


A14 


28 


□ 


A13 


27 


□ 


AS 


26 


□ 


A9 


25 


□ 


A11 


24 


□ 


OE 


23 


□ 


A10 


22 


□ 


CE 


21 


□ 


1/07 



(PinQ32.HN28F101) 
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HN28F101 Series 



■ PIN ARRANGEMENT (continued) 

HN28F101TD Series 
HN28F1 01 T Series 





1 








All 1 




32 


1 OE 


AO 1 


2 




31 


1 >\10 


A8 czi: 


o 




30 


miCE 


A13 czi: 


4 ^— ^ 




29 


HZ] I/07 


A14 izz: 


5 




28 


ZZD I/06 


NC CZ= 


6 




27 


ZZD I/05 


WE CZI 


7 




26 


ZH] I/04 




8 


STANDARD PINOUT 


25 


ZZ3I/03 


Vpp dZ 


9 


32-LEAD 


24 


=lVss 


A16 CZZ 


10 


TSOP 


23 


m]i/02 


A15 czi: 


11 


TOP VIEW 


22 


ZZD I/01 


A12 cm 


12 


21 


HZll/OO 


A7 cm 


13 




20 


HZ] AO 


A6 m: 


14 




19 


HD A1 


A5 dZ 


15 




18 


ZZ3 A2 


A4 m 


16 




17 


Z=] A3 



(PlnT132.HN28F101T) 



HN28F101RD Series 
HN28F1 01 R Series 



OE I 
A10 I 
CE I 
I/07 I 
I/06 I 
I/05 I 
I/04 I 
I/03 I 

Vss I 
I/02 I 
I/01 I 
l/OO I 
AO I 
A1 I 
A2 I 
A3 I 



1 



A 



REVERSE PINOUT 
32-LEAD 

TSOP 
TOP VIEW 



All 

A9 

A8 

A13 

A14 

NC 

WE 

Vcc 

Vpp 

A16 

A15 

A12 

A7 

A6 

A5 

A4 



(Top view) (PinTI 32.HN28F1 01 R) 



■ PIN DESCRIPTION 



Pin Name 


Function 


^0 ' ^16 


Address 


i/o„-i/o. 


input/Output 


CE 


Chip Enable 


OE 


Output Enable 


WE 


Write Enable 


^cc 


Power Supply 


Vpp 


Programming Supply 


^ss 


Ground 


NC 


No Connection 



HITACHI 
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HN28F101 Series 



BLOCK DIAGRAM 



A9 
A12 



Address 
Latch 













X- 




1024 X 1024 




Decoder 




Memory Matrix 












High Threshold Inverter 



{BD.HN28F101) 



■ MODE SELECTION 



Mode 




CE 


OE 


WE * 


A, 


l/0(,tol/0. 


Read Read 








v,„ 


A, 


DoUT 


Output Disable 


Vcc 






V,H 


X» 


High-Z 


Standby 


^cc 




X 


X 


X 


High-Z 


Identifier^ 


Vcc 




Va 


v,„ 


v„' 


ID 


Command Read^'^ 


Vp. 




Va 


v,„ 


A 


DoUT 


Output Disable 


Vpp 




V,H 


v,„ 


X 


High-Z 


Standby 




v,„ 


X 


X 


X 


High-Z 


Write^ 


Vpp 




v,„ 


Va 


A, 





Notes: 1 . 

2. 

3. 

4. 
5. 
6. 



Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 
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11.4 V^V„^ 12.6 V 

Data can also be read when 12 V is applied to Vpp. Device Identifier Code can be output by 
Command inputs. See Device Identifier Mode Description Table for more details. 
Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 

Status of Automatic Erase can be verified in this mode by Status Polling on l/O^. I/Og to l/Og 
are in high impedance states. 
X « Don't Care. Vpp = V to Vcc- 

HI'mCHI 
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HN28F101 Series 



■ COMMAND ADDRESS AND DATA INPUT 



Command 


Bus Cycles 
Required 


First Cycle 


Second Cycle 


Operation 
Mode^ 


Address ^ 


Data^ 


Operation 
Mode^ 


Address ^ 


Data^ 


Read* 


1 


Write 


X 


OOH 


Read 


RA 


DoUT 


Read Identifier Codes 


2 


Write 


X 


90H 


Read 


lA 


ID 


Set-up Erase/Erase ^ 


2 


Write 


X 


20H 


Write 


X 


20H 


Erase Verify 


2 


Write 


EVA 


AOH 


Read 


X 


EVD 


Setup Auto Erase/Auto Erase ^ 


2 


Write 


X 


30H 


Write 


X 


30H 


Setup Program/Program ^ 


2 


Write 


X 


40H 


Write 


PA 


PD 


Program Verify ^ 


2 


Write 


X 


COH 


Read 


X 


PVD 


Reset 


2 


Write 


X 


FFH 


Write 


X 


FFH 



Notes: 1 . Refer to Command Program Mode in Mode Selection about operation mode. 

2. Refer to Device Identifier Mode. lA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address. 

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

4. Command latch default value when applying 1 2 V to Vpp is "OOH". Device is in Read Mode after 
Vpp is set to 12 V (before other Command is input). 

5. All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 

6. All data in the chip is erased. Data is automatically programmed to OOH and erased 
automatically by internal logic circuitry. External Manual Erase Verify is not necessary. 
Erasure completion is verified by Status Polling on 1/0^. 

7. Program data according to the Programming Flowchart. 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.6 to +7.0 


V 


Programming Voltage ^ 


V 

Vpp 


-0.6 to +14 


V 


All Input and Output Voltage ^•^ 


V V 

*IN, ^OUT 


-0.6 to +7.0 


V 


Operating Temperature Range 


"^OPR 


to +70 


°C 


Storage Temperature Range ^ 


^STG 


-55 to +125 


°C 


Temperature Under Bias 


''"bias 


-10 to +80 


°C 



Notes: 1. Relative to Vgs- 

2. Vj^and Vq^t = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

■ CAPACITANCE (V^^ = 5V ± 1 0%, Vgs = OV, T^ = to 70°C, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








6 


PF 


v,M = ov 


Output Capacitance 


^OUT 






12 


PF 


v^,, = ov 
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HN28F101 Series 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Veo = 5V ± 10%, Vpp = V^,,- 1 to V,,, T, = to 70=0) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


ly 


- 


- 


2 




V„ = OVtoV,, 


Output Leakage Current 


\o 


- 


- 


2 




Vo,, = OVtoV,, 


Operating V^.^ Current 


"CGI 


- 


6 


15 


mA 


lou^ = 0mA,f = 1 MHz 




CC2 


- 


25 


50 


mA 


Iqut = mA, f = 8 MHz 


Standby Current 


'SBI 


- 


- 


1 


mA 


CE = V„ 




'SB2 


- 


- 


20 




CE = V,, 


Vpp Current 


'PPI 






20 


hA 


Vpp = 5.5 V 


Input Voltage ^ 


Va 


-0.3^ 




0.8 


V 








2.2 






V 




Output Voltage 


Vol 






0.45 


V 


Iql = 2.1 mA 




^OH 


2.4 






V 


U = -400 mA 



Notes: 1. V, ^ min = -2.0 V for pulse widths 20 ns. 

2. V,„ max = V^.^. + 1 .5 V for pulse width < 20 ns. If V,„ is over the specified maximum value, 
Read operation can not be guaranteed. 

3. Only defined for DC and long cycle function test. V, ^ max = 0.45 V, V,„ min = 2.4 V for AC 
function test. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, Vpp = V33 to V,,. T3 = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V / 2.4 V 

• Input rise and fail times: ^10 ns 

• Output load: 1 TTL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V /2.0V 







HN28F101-12 


HN28F101-15 


HN28F101-20 


Test 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 






120 




150 




200 


ns 


C1 = 0E=:V,L 


Chip Enable Access Time 


tcE 




120 




150 




200 


ns 


(51. V„ 


Output Enable Access 
Time 






60 




70 




80 


ns 


Cl = V„ 


Output Disable to High-Z ^ 


W 





40 





50 





60 


ns 


CE = V„ 


Output Hold to Address 
Change 




5 




5 




5 




ns 


CE=:5E = V„ 



Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 



3-6 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, OA 94005-1819 • (415) 589-8300 



HN28F101 Series 



■ READ TIMING WAVEFORM 



Address 



X 



CE Standby Mode 



OE 

_ High 
WE 



\ Active Mode / Standby Mode 



ICE 



^ACC 



Data Out 



Data Out Valid 



(TD.R.HN28F101) 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

(V^c = 5V ± 1 0%, Vpp = 1 2.0 V ± 0.6 V, = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


«u 






2 


^lA 


V,. = OVtoV,, 


Output Leakage Current 


•lo 






2 


^lA 


Vo,, = OVtoV,, 


Operating Read 


'cci 




6 


15 


mA 


Iqut = mA, f = 1 MHz 


V^^. Current 


'CC2 




25 


50 


mA 


Iqut = mA, f = 8 MHz 


Program 


'cC3 




2 


10 


mA 




Erase 


'cC4 




10 


40 


mA 


Automatic Erase 




'CC5 




5 


15 


mA 


Manual Erase 


Standby V^.(. Current 


'SBI 






1 


mA 


CE = V,„ 




'SB2 






20 




CE = V^ 


Vpp Current Read 


'PP1 






200 


^lA 


Vpp = 12.6 V 


Program 


'PP2 




5 


30 


mA 


Programming 


Erase 


'PP3 




35 


80 


mA 


Automatic Erase 




'PP4 




10 


30 


mA 


Manual Erase 


Input Voltage ^ 


V,L 


-0.3* 




0.8 


V 






V,H 


2.2 






V 




Output Voltage 


Vol 






0.45 


V 


loH = 2.1A 






2.4 






V 


loH = -400|iA 



V^^^^must be applied before Vpp and removed after Vpp. 
Vpp must not exceed 1 4 V, including overshoot. 

Device reliability may be adversely affected if the device Is installed or removed while Vpp = 
12 V. 

V, L min = -1 .0 V for pulse width < 20 ns. 

If V,„ is over the specified maximum value, programming operation cannot be guaranteed. 
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Notes: 1 . 
2. 
3. 

4. 
5. 



HN28F101 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

(V^c = 5V ± 1 0%, Vpp = 1 2.0 V ± 0.6 V, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1TTL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V / 2.0V 







HN28F101-12 


HN28F101-15 


HN28F101-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Programming Cycle Time 


^cwc 


120 




150 




200 




ns 


Address Setup Time 



















ns 


Address Hold Time 


Iah 


60 




60 




60 


_ 


ns 


Data Setup Time 




50 


- 


50 


- 


50 


- 


ns 


Data Hold Time 




10 




10 




10 




ns 


onip bnaDie oetup i ime 


^CES 

















ns 


onip tnaoie noia i ime 


XEH 





- 





- 





- 


ns 


Vpp Setup Time 


^VPS 


100 




100 




100 




ns 


Vpp Hold Time 


^VPH 


100 




100 




100 




ns 


Write Enable Pulse Width 


Wp 


70 




70 




80 




ns 


Write Enable High Time 


^WEH 


20 




20 




20 




ns 


Output Enable Setup Time 
Before Command Prog. 



















ns 


v/UipUl Cnaulo 06iup 1 im6 

Before Verify 


f 

*OERS 


6 




6 




6 




JIS 


Verify Access Time 






120 




150 




200 


ns 


Output Enable Setup Time 
Before Status Polling 


^OEPS 


20 




20 




20 




ns 


Status Polling Access Time 


^SPA 




120 




150 




200 


ns 


Standby Time Before Prog. 


Vpw 


25 




25 




25 






Erase Standby Time 


tET 


9 


11 


9 


11 


9 


11 


ms 


Output Disable Time 







40 





50 





60 


ns 


Automatic Erase Time 




0.5 


30 


0.5 


30 


0.5 


30 


s 



Notes: 1 . CE, OE, WE must be fixed high during Vpp transition from 5 V to 1 2 V or from 1 2 V to 5 V. 

2. Except for sending a Command Program, a Read operation at Vpp = 12 V is similar to a 
Read operation at Vpp = Vq^. 

3. tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN28F10t Series 



■ PROGRAMMING FLOWCHART 

The HN28F101 can be programmed with the fast, high-rellablllty programming algorithm shown in the 
following flowchart. This algorithm provides faster programming timewithout voltage stress to the device or 
deterioration in reliability of programmed data. Random transition of CE, OE, and WE are not permitted when 
executing this algorithm. 



( START ) 







Apply Vpp= 


12.0 ± 0.6 V 



Address + 1 ~> Address 



Address - 



n = 



n + 1->n 



Write Setup Program Command 



Write Program Command 



Wait 25 ^s 



Write Program Verify Command 



Waiters- 



NO 




NOGO 



Write Read Command 






Apply Vpp=Vcc 








C END ) C FAIL ) 



(FCP.Flash) 
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HN28F1 01 Series 



■ MANUAL CHIP ERASE FLOWCHART 

The HN28F1 01 can be erased with the fast, high-reliability erase algorithm shown in the following flowchart. 
This algorithm provides a fast erase timejvithout voltage stress to the device or deterioration in reliability of 
programmed data. Random transition of CE, OE, and WE are not permitted when executing this algorithm. 



( START ) 



Program All Bytes to OOH (Note i; 



Set Address 



n = 



n + 1-^n 



Write Setup Erase/Erase Command 



Wait 10 ms 



Write Erase Verify Command 



Address + 1-» Address 



Wait 6 IlIS 




Write Read Command 







( END ) 
Note 1. Refer to Programming Flowchart 



( FAIL ) 



(FC.E.FIash) 
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HN28F101 Series 



PROGRAMMING TIMING WAVEFORM 



^cc 



5.0 V- 



12 V 

Vpp 

6.0 V- 
Address 

CE 



Setup Program 



OE 



WE 



}CES 



twEP 



A. ^WEH ]\ _jf 



Program 



A A 



^DS 



I/OqIo I/O7 



CES 
*WEP 



Program Verify 



LCEH 



Dati 
r val 



{TD.P.HN28F101) 



MANUAL CHIP ERASE TIMING WAVEFORM 

Setup Erase 



5.0 V 



12 V 

Vpp 

5.0 V 
Address 

CE 
OE 

WE 



I/OqIo I/O^ 



VPS 




*os'dh 




Erase 



Erase Verify 



I f 






Command 




J. in , 



'VPH 



^Data ouf 



(TD.E.HN28F101) 
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HN28F1 01 Series 



■ AUTOMATIC CHIP ERASE TIMING WAVEFORM 

The fast Automatic Erase algorithm shown in the following timing waveform can be applied. All of the data 
in the chip is erased. External pre-write and erae verify are not required because the cells are pre-written, erased 
and verified automatically by internal control circuitry. Erasure completion can be verified by Status Polling after 
the Automatic Erase starts. Erasure completion can be verified by Status Polling. This algorithm provides a fast 
erase time without any voltage stress to the device or deterioration in data reliability. 



Vcc 5.0 V 



Setup Auto Erase 



Auto Erase & Status Polling 



Vpp 



12 V 



5.0 V 
Address 

CE 
OE 

WE 



I/OqIo l/Og 




(Tb.AE.HN28F101) 

■ STATUS POLLING 

The HN28F101 features Status Polling as a method to indicate that the embedded algorithms are either in 
progress or completed. While the Automatic Chip Erase algorithm is in operation, the 1/0^ pin is lowered to V^^ 
until the erase operation is completed. Upon completion of the erase operation, the 1/0^ pin is set to Vq„. The 
Status Polling feature is only active during the Automatic Chip Erase algorithm. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN28F101 SERIES IDENTIFIER CODE 



Identifier 


\ 


I/O, 


l/Oe 








I/O, 


1/0/ 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 













1 


1 








1 


19 



Notes: The HN28F1 01 Series Identifier Codes can be read by two methods: 

1 . Write 90H to the device with CE = Vj^and Aq = OE = V,^ (all other addresses are Don't 
Care). The Device Code of 1 9H will appear after the fall of OE. The Manufacturer Code of 
07H will appear after Aq transitions to V, L. 

2. Apply 1 2.0 V ±0.6 V to A^ .With A^ = V,^ (all other addresses are LOW), Vpp = V^.^, CE = 
OE = V, L and WE = V,^^. The Device Code of 1 9H will appear. After Ag transitions to V, ^_ the 
Manufacturer Code of 07H will appear on the I/O lines. 

H117\CHI 

3-1 2 Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1 81 9 • (41 5) 589-8300 



HN28F4001 Series 



Preliminary 



4M (51 2K X 8-bit) Flash Mempry 

■ DESCRIPTION 

The Hitachi HN28F4001 is a 4-Megabit CMOS Flash 
Memory organized as 524,288 x 8-bit. The HN28F4001 is 
capable of in-system electrical chip and block erasure and 
reprogramming. 

The HN28F4001 programs and erases data with a 1 2 V 
Vpp supply and a 5 VV^^ supply. The HN28F4001 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its Automatic Commands do not require complicated 
external control to program or erase data because of its 
automatic verify programming, chip erase and block erase 
functions. 

The block architecture of the HN28F4001 segments the 
device into 32 blocks of 1 BKBytes each. This feature allows 
the user to erase and reprogram one random block of data 
and more than one block of data simultaneously. 

Hitachi's HN28F4001 is offered in JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP and 32- 
lead SOP and TSOP packages. This allows an easy upgrade 
from the HN28F101, 1 Megabit Flash Memory, as well as 
socket replacement with EPROMs and Mask ROMs. The 
HN28F4001 TSOP is offered in both standard and reverse 
bend pinouts. 

■ FEATURES 

• Dual Power Supply: 

Vcc = 5V±10% 

Vpp = 12.0 V ± 0.6 V (Erase/Program) 

• Fast Access Times: 

120 ns/150 ns/200 ns (max) 

• Low Power Dissipation: 

Read Current: 30 mA (typ) 
Standby Current: 20 ^A (max) 

• Automatic Byte Programming: 

Programming Time: 10 us/Byte (typ) 
Address, Data, Control Latch Function 
Internal Automatic Program Verify 
Data Polling Function 

• Automatic Chip and Block Erase: 

Erase Time: 1 sec (typ) 

Internal Pre-Write and Erase Verify 

Status Polling Function 

• Block Architecture: 

Block Size: 1 BKBytes x 32 Blocks 
Simultaneous Erase of Multiple Blocks 

• Erase Endurance: 

10,000 times (min) 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Mask ROM Compatible 

• Packages: 

32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type I) 




(TFP-32D) and (TFP-32DR) 
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HN28F4001 Series 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN28F4001P-12 


120 ns 


32-pin Plastic DIP 


HN28F4001P-15 


150 ns 


(DP-32) 


HN28F4001 P-20 


200 ns 




HN28F4001FP-12 


120 ns 


32-lead Plastic SOP 


HN28F4001FP-15 


150 ns 


(FP-32D) 


HN28F4001FP-20 


200 ns 




HN28F4001T-12 


120 ns 


32-lead Plastic TSOP 


HN28F4001T-15 


150 ns 


(TFP-32D) 


HN28F4001T-20 


200 ns 




HN28F4001R'12 


120 ns 


32-lead Plastic TSOP 


HN28F4001R-15 


150 ns 


(TFP-32DR) 


HN28F4001R-20 


200 ns 


Reverse bend 



PIN ARRANGEMENT 



PIN DESCRIPTION 



HN28F4001P Series 
HN28F4001FP Series 



Vpp 




1 




32 


□ 


Vcc 


A16 


c 


2 




31 


□ 


A18 


A15 


c 


3 




30 


□ 


A17 


A12 


c 


4 




29 


□ 


A14 


A7 


c 


5 




28 


□ 


A13 


A6 


c 


6 


32-PIN 


27 


□ 


A8 


A5 


c 


7 


DIP 
32-LEAD 


26 


□ 


A9 


A4 


c 


8 SOP 

. TOP VIEW 


25 


□ 


All 


A3 


c 


9 




24 


□ 


OE 


A2 




10 




23 


□ 


A10 


A1 


c 


11 




22 


□ 


CE 


AO 


c 


12 




21 


□ 


1/07 


l/OO 


c 


13 




20 


□ 


1/06 


1/01 


c 


14 




19 


□ 


1/05 


1/02 


IZ 


15 




18 


□ 


1/04 


vss 


c 


16 




17 


□ 


1/03 



(PinD32.HN28F4001) 



Pin Name 


Function 


^0 ' ^18 


Address 


1/0,-1/0, 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 


^cc 


Power Supply 


Vpp 


Programming Supply 




Ground 
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HN28F4001 Series 



■ PIN ARRANGEMENT (continued) 



HN28F4001T Series 


A11 cm 


1 




32 




i OE 


A9 d: 


/ — N. 

1 (1 




31 


» A10 


A8 1 






30 


ZZ3 CE 


A13 CZZ 


4 




29 


ZZ3 1/07 


A14 CZZ 


5 




28 


ZZII/06 


A17 izz: 


6 




27 


ZZIi/05 


A18 CZZ 


7 


STANDARD PINOUT 


26 


ZZll/04 


>^ 


8 


32-LEAD 
TSOP 


25 


ZZ3I/03 


Vpp CZZ 


9 


TOP VIEW 


24 


=3 Vss 


A16 CZZ 


10 




23 


ZZII/02 


A15 CZZ 


11 




22 


ZZll/01 


A12CZZ 


12 




21 


ZZ3I/O0 


A7 CZZ 


13 




20 


ZZ3A0 


A6 CZZ 


14 




19 


ZZD A1 


A5 CZZ 


15 




18 


ZZ1A2 


A4 CZZ 


16 




17 


ZZl A3 










(PinTI 32.HN28F4001 T) 


HN28F4001R Series 








OE CZd 






32 


ZZD All 


A10 CZZ 


i A 




31 


ZZl A9 


^IZZ 






30 


ZZ A8 


I/07 CZZ 






29 


ZZl A13 


1/06 CZZ 


6 




28 


ZZl A14 


1/05 CZZ 


6 




27 


ZZl A17 


I/04 CZZ 


7 


REVERSE PINOUT 


26 


ZZl A18 


I/03 CZZ 


8 


32-LEAD 


25 


ZZ3 Vcc 


Vss cz= 


9 


TSOP 


24 


ZZl Vpp 


I/02 IZZ 


10 


TOP VIEW 


do 


1 A1R 


I/01 CZZ 


11 




22 


ZZl A15 


l/OO CZZ 


12 




21 


ZZl A12 


AO CZZ 


13 




20 


ZZl A7 


A1 CZZ 


14 




19 


ZZl A6 


A2 CZZ 


15 




18 


ZZl A5 


A3 CZZ 


16 




17 


ZZl A4 










(PinTI 32.HN28F4001R) 
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HN28F4001 Series 



BLOCK DIAGRAM 



A0-A7 
A10,A12 



l/OO O 



CE O- 
OE O- 
Vcc O- 



Vpp o- 
Vss O- 



s 



Address 
Latch 

















X- 






Decoder 











1024 X 4096 
Memory Matrix 



Data 
Latch 




Input 
Data 
Control 



Y- Gating 



- Decoder 



R/W/E 
Control 



Address Latch 



A0-A4. A10. A11 



j^>» : High Threshold Inverter 



(BD.HN28F4001) 



MODE SELECTION 



Mode 


CE 


OE 




\ 




l/Ootol/O^ 


Read Read 






^ 


A„ 


Vcc^ 




Output Disable 




v,„ 


X 


X 


Vcc 


High-Z 


Standby 


v,„ 


X 


X 


X 


Vc 


High-Z 


Identifier ' 






V 2 


v„ 


Vcc 


Code"07" 










v.. 


Code"08" 


Command Read 




v„ 


\ 


Ao 


Vpp 




Program Standby 


v,„ 


X 


X 


X 


Vpp 


High-Z 


Write* 






\ 


A„ 


V 





Notes: 1 . Device Identifier Code can be output In Command Program Mode. Refer to Command 
Address and Data Input Table. 

2. 11.4 V<V„< 12.6 V 

3. Data can also be read when 1 2 V is applied to Vpp. Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 

4. Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 

5. Status of Programming and Erase can be verified in this mode. Status Outputs on 1/0^. 
I/Oo to l/Og are in high impedance states. 

6. X = Don't Care. Vpp = OV to V,,. 
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HN28F4001 Series 



COMMAND ADDRESS AND DATA INPUT 







First Cycle 


Second Cycle 


Command 


Bus Cycles 
Required 


Operation 
Mode ^ 


Address ^ 


Data 3 


Operation 
Mode^ 


Address ^ 


Data 3 


Roetd (M6mory) ^ 


1 


Write 


X 


OOH 


Read 


RA 


^OUT 


Rsad Idsntifior Codss 


2 


Write 


X 


90H 


Read 


lA 


ID 


Set-up Chip Erase/ 
Chip Erase ® 


2 


wnie 


Y 
A 


onu 
c\jr\ 


wriie 


Y 
A 


^Un 


Set-up Block Erase/ 
Block Erase ^ 


2 


\A/rita 

wnie 


Y 
A 


Dun 


wnie 


DM 


DUn 


Erase Verify ^ 


2 


Write 


EVA 


AOH 


Read 


X 


EVD 


Setup Auto Chip Erase/ 
Auto Chip Erase ® 


2 


Write 


X 


30H 


Write 


X 


30H 


Setup Auto Block Erase/ 
Auto Block Erase ^ 


2 


Write 


X 


20H 


Write 


BA 


DOH 


Setup Program/Program ^ 


2 


Write 


X 


40H 


Write 


PA 


PD 


Program Verify ^ 


2 


Write 


PA 


COH 


Read 


X 


PVD 


Setup Auto Program/ 
Auto Program 


2 


Write 


X 


10H 


Write 


PA 


PD 


Reset 


1 or 2 


Write 


X 


FFH 


Write^^ 


X 


FFH^^ 



Notes: 1 . Refer to Command Program Mode in Mode Selection about operation mode. 

2. Refer to Device Identifier Mode. lA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address, BA = Block Address. Addresses are latched on the 
rising edge of chip-enable pulse. 

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

4. Command latch default value when applying 1 2 V to Vpp is "OOH". Device is in Read Mode after 
Vpp is set to 12 V (before other Command is input). 

5. All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 

6. All data in the chip is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on l/O^. 

7. Program data according to the Manual Programming Flowchart. 

8. Block data indicated by BA is erased. Erase data according to the Manual Block Erase 
Flowchart. 

9. Block data indicated by BA is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on 1/0^. 

1 0. One Byte of data is programmed. Data is programmed automatically by internal logic circuit. 
External program verify is not required. Program completion must be verified by Data Polling 
on I/O7. 

1 1 . Write Reset Command twice to exit from program setup state or auto verify program setup 
state. Write it once to exit from others. 
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HN28F4001 Series 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.6 to +7.0 


V 


Programming Voltage ^ 


Vpp 


-0.6 to +14.0 


V 


Ag Voltage 




-0.6 to +13.5 


V 


All Input and Output Voltage 


V V 


-0.6 to +7.0 


V 


Operating Temperature Range 


"^OPR 


Oto+70 


°C 


Storage Temperature Range ^ 


"'"sTG 


-65 to +125 


°C 


Storage Temperature Under Bias 


"^BIAS 


-10 to +80 


O Q 



Notes: 1. Relative to Vgg. 

2. V,^, Vqut and V, ^ min = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Conditions 


Input Capacitance 








6 


PF 


v.M = ov 


Output Capacitance 


^OUT 






12 


PF 


VouT = OV 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 1 0%, = V33 to V,,, T, = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Conditions 


Input Leakage Current 


ly 






2 


^iA 




Output Leakage Current 


"lo 






2 


HA 


V = V to V 

^OUT ^SS ^CC 


Operating Vj.^, Current 


'cci 






30 


mA 


Iq^^ = mA, f = 1 MHz 




'CC2 






100 


mA 


Iq^^ = mA, f = 8 MHz 


Standby V^c Current 


'sB1 






1 


mA 


CE = V„ 




'sB2 






20 


^tA 


CE = Vcc±0-3V 


Vpp Current 


'PP1 






20 


^A 


Vpp = 5.5 V 


Input Voltage ^ 


v„ 


-0.3^ 




0.8 


V 






v,„ 


2.2 






V 




Output Voltage 








0.45 


V 


Iql = 2.1 mA 




^OH 


2.4 






V 


1^, = -400 mA 



Notes: 1 . Vj^min = -1 .0 V for pulse width < 50 ns. 

2. V,j^ max = V^^. + 1 .5 V for pulse width < 20 ns. If V,„ Is over the specified maximum value, 
Read operation can not be guaranteed. 
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HN28F4001 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%. Vpp = V33 to V,,, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TIL Gate + 1 00 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0 V 



Item 


Symbol 


HN28F4001-12 


HN28F4001-15 


HN28F4001-20 


Unit 


Test 

Conditions 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Address Access Time 


^ACC 




120 




150 




200 


ns 


CE = OE = V,L 


Chip Enable Access Time 






120 




150 




200 


ns 


OE = V„ 


Output Enable Access 
Time 


»0E 




60 




70 




80 


ns 


CE = V„ 


Output Disable to High-Z^ 


tpF 





30 





35 





40 


ns 


CE = V„ 


Output Hold to Address 
Chanae 


^OH 


5 




5 




5 




ns 


CE = OE = V,L 



Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 



■ READ TIMING WAVEFORM 



Address 
CE 

OE 



Standby Mode 



)rzz 

\ Active Mode / Standby Mode 



LCE_ 



lACC 



Data Out 



I DP 



Data Out Valid 



(TD.R.HN28F4001) 
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HN28F4001 Series 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

(Vcc = 5V ± 1 0%, Vpp = 1 2.0 V ± 0.6 V, = to +70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Conditions 


Input Leakage Current 


"u 


- 


- 


2 


HA 


V = V to V 


Output Leakage Current 


Ilo 


- 


- 


2 




V = V to V 


ODeratina V Read 


'CC1 






30 


mA 


1 = mA f = 1 MHz 

OUT • i 1 — 1 IVII %£m 


Current 


'cC2 


- 


- 


100 


mA 


Iqut = mA, f = 8 MHz 


Program 


'CC3 


- 




30 


mA 


Programming 


Erase 


'CC4 


- 


- 


30 


mA 


Erasing 


Program 
Verify 


'CC5 


- 


- 


15 


mA 


Programming Verify 


Erase 
Verify 


CC6 






15 


mA 


Erase Verify 


Standby V^^, Current 


'SB1 


- 


- 


i 


mA 


CE = V„ 




'SB2 






on 






Vpp Current Read 


'PP1 


- 


- 


20 


^lA 


Vpp = 12.6 V 


Program 


Ipp2 


- 


- 


50 


mA 


Programming 


Erase 


'PP3 






50 


mA 


Automatic Erase 


Program 
Verify 


'PP4 


- 




10 


mA 


Programming Verify 


Erase 
Verify 


1 

'CC5 






10 


mA 


Era<iP Vprifv 


Input Voltage 


Va 


-0.35 




0.8 


V 






V,H 


2.2 






V 




Output Voltage 


Vol 






0.45 


V 


\^ = 2.1 mA 




^OH 


2.4 






V 


loH = -400nA 



Notes: 1 . V^^^ must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 1 4 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while Vpp 
= 12V._ 

4. When CE = V, ^ do not change Vpp from V, to 1 2 V or 1 2 V to V, 

5. V, L min = -1 .0 V for pulse width < 20 ns. 

6. If V,„ is over the specified maximum value, programming operation cannot be guaranteed. 
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HN28F4001 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 

(V^c = 5V ± 1 0%, Vpp = 1 2.0 V ± 0.6 V, = to 70X) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V, 2.0V 







HN28F4001-12 


HN28F4001-15 


HN28F4001-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Vpp o6iup 1 ime 


t 


100 


- 


100 


- 


100 


- 


ns 


Output Enable Setup Time 


•■OES 


100 


- 


100 


- 


100 


- 


ns 


Chip Enable Hold Time 


*CEH 


20 




20 




20 




ns 


Chip Enable Pulse Width 


^CEP 


50 


- 


50 


- 


50 


- 


ns 


Address Setup Time 


Us 


50 


- 


50 


- 


50 


- 


ns 


Address Hold Time 




10 




10 




10 




ns 


Data Setup Time 


^DS 


50 




50 




50 




ns 


Data Hold Time 


^DH 


10 




10 


■ 


10 




ns 


CE Setup Time before 
Status Polling 


^CESP 


100 


- 


100 


- 


100 


- 


ns 


Chip Enable Setup Time 


^CES 

















ns 


Chip Enable Setup Time 
before Command Write 


^CESC 


100 




100 




100 




ns 


Chip Enable Setup Time 
before Verify 


^CESV 


6 


- 


6 


- 


6 


- 


us 


Vpp Hold Time 


^VPH 


100 


- 


100 


- 


100 


- 


ns 


Output Disable Time^ 


\r 


30 




35 




40 




ns 


Status Polling Access Time 


^SPA 




120 




150 




200 


ns 


Verify Access Time 


tvA 




120 




150 




200 


ns 


Total Auto Chip Erase Time 


^AETC 


0.5 


30 


0.5 


30 


0.5 


30 


s 


Total Auto Block Erase Time 


*AETB 


0.5 


30 


0.5 


30 


0.5 


30 


s 


Total Auto Verify Programming Time 


^AVT 


10 


400 


10 


400 


10 


400 


^is 


Standby Time Before Programming 


^PPW 


10 




10 




10 




\JiS 


Erase Standby Time 




9.5 




9.5 




9.5 




ms 


Block Address Load Cycle 


^BALC 


70 


300 


70 


300 


70 


300 


ns 


Block Address Load Time 


w 


1 




1 




1 




^s 



Notes: 1 . CE and OE must be fixed high during Vpp transition from 5 V to 1 2 V or from 1 2 V to 5 V. 

2. Except for sending a Command Program, a Read operation at Vpp = 1 2 V is similar to a 
Read operation at Vpp = V^.,.. 

3. tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN28F4001 Series 



■ AUTOMATIC PROGRAMMING TIMING WAVEFORM ^ 

One Byte of data is programmed. External programming verification is not required because these 
op eratio ns are executed automatically by internal control circuitry. Programming completion can be verified 
by Data Polling after the Automatic Programming starts. Device outputs reverse input data during auto 
programming on l/O^. I/Gq to l/Og are high impedance. 



Vcc 5V 



12V 



Vpp 



OV 
A0-A18; 

CE 

OE 

1/07 



I/O0-I/O6- 



A 



tVPS^ 



Setup Auto Program Auto Program & Data Polling 



\ Command in W ' 



Data in \ 
t % r 



. ^ . y 

^ Command in Data in \ 



tAVT 




Dataouty ^ Data out ^ 



V 



Data Polling 



Command 10H 



(TD.AP.HN28F4001) 
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HN28F4001 Series 



■ AUTOMATIC CHIP ERASE TIMING WAVEFORM 

The fast Automatic Chip Erase algorithm shown in the following timing waveform can be applied. All of the 
data in the chip is erased. External pre-write and erase verify are not required because the cells are pre-written 
and data is erased automatically by internal control circuitry. Erasure completion can be verified by Status 
Polling after the Automatic Erase starts. This algorithm provides a fast erase time without any voltage stress 
to the device or deterioration in data reliability. 



Setup Auto Chip Erase Auto Chip Erase & Status Polling 
M ■ H 



Vcc 5V- 



Vpp 



12V jf 



OV 



, tVPS. 



1/07 



I/O0-I/O6- 



^ Command in ^ Command in ^ 



^ Command in ^ Command In ^ 



tAETC 




V 



status Polling 



Command 30H Command 30H 



(TD.ACE.HN28F4001) 



■ STATUS POLLING 

The HN28F4001 features Status Polling as a method to indicate that the embedded algorithms are 
either in progress or completed. While the Automatic Chip or Block Erase algorithm is in operation, the 1/0^ 
pin is lowered to V^i^ until the erase operation is completed. Upon completion of the erase operation, the 1/0^ 
pin is set to Vq„ 
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HN28F4001 Bellas 



■ AUTOMATIC BLOCK ERASE TIMING WAVEFORM 

The fast Automatic Block Erase algorithm shown in the following timing waveform can be applied. All of the 
data in the block (1 6KBytes) indicated by A^^ to A^g is erased. External pre-write and erase verify is not required 
because the cells are pre-written and data in the block is erased automatically by internal control circuitry. 
Erasure completion can be verified by Status Polling after the automatic erase starts. This algorithm provides 
a fast erase time without any voltage stress to the device or deterioration in data reliability. 

As indicated below, a single random block or any combination of multiple blocks can be erased simultaneously. 



Setup Auto Block Erase 



Auto Block Erase & 
status Polling 



Vpp 



OV 



A0-A13 



A14-A18 



tVPS 



XXXX)C^^^ ! ( add'ressl^ * * 'Xadd^essSI X ) (X XXXXXXXXX (XXXX 
L^ISJ . tBAL tAETB 



CE 



OE 



1/07 



I/O0-I/O6 




Command 20H Command DOH 



(TD.ABE.HN28F4001) 
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HN28F4001 Series 



■ MANUAL PROGRAMMING FLOWCHART 

The HN28F4001 can be programmed with the fast, high-rellabillty programming algorithm shown in the 
following flowchart. This algorithm provides fast programming time without any voltage stress to the device or 
deterioration in reliability of programmed data. 



( START ) 







Apply Vpp= 


12.0 ± 0.6 V 




Write Read Command 






Apply Vpp=Vcc 







( END ) ( FAIL ) 



{FC.P.HN28F4001) 
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HN28F4001 Series - 



■ MANUAL PROGRAMMING TIMING WAVEFORM 



Vcc 5V- 



Setup Program 



Program 



Program Verify 



Vpp 



12V 



A0-A18 ] 



CE 



OE 



Address 
valid 



I/O0-I/O7- 



^ ^ JCEP 



^ Command In ^ 



Command 40H 



Address 
valid 




Command COH 



tOES 
tOF 



(TD.MP.HN28F4001) 
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HN28F4001 Series 



■ MANUAL CHIP ERASE FLOWCHART 

The HN28F4001 can be erased with the fast, high-reliability chip erase algorithm shown in the following 
flowchart. This algorithm provides a fast erase time without any voltage stress to the device or deterioration In 
data reliability. 



Address+1— > Address 



^ START J 

i 



Program all Bytes to OOH *1 



I 



Apply Vpp = 12.0 ± 0.6 V 



n = 

3? 



n+1— ► n 

3z: 



Write Setup Chip Erase Command 



± 



Write Chip Erase Command 



Wait 10 ms 

'~t — 



Address = 



Write Erase Verify Command 

I 



Apply Vpp = Vcc 
C EHDJ 




*1 . Refer to Manual Programming Flowchart 



(FC.CE.HN28F4001) 
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HN28R001 Series 



■ MANUAL BLOCK ERASE FLOWCHART 

The HN28F4001 can be erased with the fast, high-reliability block erase algorithm shown in the following 
flowchart. This algorithm provides a fast block {16KBytes) erase time without any voltage stress to the device 
or deterioration in data reliability. 



Address+t-> Address 



C START J 



Program ail Bytes of Block to OOH *1 



Apply Vpp- 12.0 ±0.6 V 



n = 

3^ 



n+1->- n 

lEz: 



Write Setup Block Erase Command 



i. 



Write Block Erase Command 



Wait 10 ms 

ZEZ 



Address = 



Write Erase Verify Command 

I 




END^ 



*1 . Refer to Manual Programming Flowchart 



(FC.BE.HN28F4001) 
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HN28F4001 Series 



MANUAL CHIP ERASE TIMING WAVEFORM 



Vcc 5V- 



Setup Chip Erase 



Chip Erase 



Erase Verify 



Vpp 



12V 
OV - 



AO 



i Veh V — i 



OE 



r 



1/00-1/07- 



I Command in \ 



lET \!& w 



pfVA tDF 
|4— M 



Command 20H Command 20H 



Command AOH 



(TD.CE.HN28F4001) 



■ MANUAL BLOCK ERASE TIMING WAVEFORM 

As indicated below, a single random block or any combination of multiple blocks can be erased 
simultaneously. 



Vcc 5V- 



Setup Block Erase 



Erase Verify 



Vpp 



OV 



A0-A13 



A14-A18 XX)^)(XXXX) ffjT°l ^^iX* ^ *)^^3}(]0(XXXXXXX X )^ ) 0000(XXXKXX 



I/O0-I/O7 { Command 



Command 60H Command 60H 




Command AOH 



(TD.BE.HN28F4001) 
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HN28F4001 Series 



■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN28F4001 SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O, 








1/03 


I/02 


I/O, 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 




1 























80 



Notes: 1 . Device identifier code can be read out by applying 1 2.0 V ± 0.5 V to A9 when yppy^c 
inputting command while Vpp=1 2 V. 

2. = Vpp=5.0 V ± 1 0% when applying 1 2 V to A9. 

Vjjc =5.0 V ± 1 0% and yp^=1 2.0 V ± 0.6 V in command inputs. 

3. A1 toAB, A10toA18,CE,andOE = V,L. 
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NONVOLATILE MEMORY DATA BOOK 



Section Four 



EPROM 

(UV Erasable and OTP) 



HITACHI 



HN27C256A Series 



Maintenance Only 



256K (32K x 8-bit) UV and OTP EPROM 



■ DESCRIPTION 

The Hitachi HN27C256A is a 256-Kilobit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 32,768 x 8-bits. 

The HN27C256A features fast address access times and low 
power dissipation. This combination makes the HN27C256A suitable 
for high speed microcomputer systems. The HN27C256A also offers 
high speed programming. 

Hitachi's HN27C256A is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in 28-pin Ceramic and Plastic DIP and 28-lead 
Plastic SOP packages. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP and SOP packaged devices are One-Time 
Programmable and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

100 ns/120ns/150 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 25 mW/MHz (typ) 
Standby Mode: 5 |xW (typ) 

• High Speed Programming 

• Programming Power Supply: 

Vpp = 12.5 V± 0.5 V 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 

• Packages: 

28-pin Ceramic DIP 
28-pin Plastic DIP 
28-lead Plastic SOP 




■ ORDERING INFORMATION 



■ PIN ARRANGEMENT 



Type No. 


Access Time 


Package 


HN27C256AG-10 


100 ns 


28-pin Ceramic DIP 


HN27C256AG-12 


120 ns 


(DG-28) 


HN27C256AP-12 


120 ns 


28-pin Plastic DIP 


HN27C256AP-15 


150 ns 


(DP-28) 


HN27C256AFP-12T 


120 ns 


28-lead Plastic SOP 


HN27C256AFP-15T 


150 ns 


(FP-28DA) 



HN27C256AG/P Series 
HN27C256AFP Series 



Vpp C 1 
A12 C 2 
A7 C 3 
A6 C 4 
A5 C 5 
A4 C 6 
A3 C 7 
A2 C 8 
A1 C 9 
AO C 10 
i/OO C 11 
1/01 C 12 
1/02 C 13 
Vcc C 14 



28-PIN 

DIP 
28-LEAD 

SOP 
TOP VIEW 



Vcc 

A14 

A13 

A8 

A9 

All 

OE 

AlO 

OE 

I/07 

1/06 

1/05 

1/04 

1/03 



(PinD28.HN27C256A) 
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HN27C256A Series 



PIN DESCRIPTION 



Pin Name 


Function 




Address 


1/0,-1/0, 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 


^cc 


Power Supply 




Programming Supply 


Vss 


Ground 


■ BLOCK DrAGRAM 




6 v-^^ 6 

AO -A3 
A10-A11 



High Threshold 
Inverter 



(BD.HN27C256H) 



■ MODE SELECTION 



Mode 


Vpp 


^CC 






A, 


I/O 


Read 


^CC 


^cc 


Va 


Va 


X' 


Dour 


Output Disable 


^cc 


^cc 


Va 


V,H 


X 


High-Z 


Standby 


^cc 


^cc 


v,„ 


X 


X 


High-Z 


Program 


Vpp 


Vcc 


V,u 


V,H 


X 




Program Verify 


Vpp 


^cc 


v,„ 


Va 


X 


DoUT 


Optional Verify 


Vpp 


Vcc 


Va 


Va 


X 




Program Inhibit 


Vpp 


^cc 


V,H 


V,H 


X 


High-Z 


Identifier 


Voc 


V 


Va 


Va 


•h 


ID 



Notes: 1 . X = Don't Care. 

2. 11.5 V<V^<12.5 V 
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HN27C256A Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.6 to +7.0 


V 


Programming Voltage ^ 


Vpp 


-0.6 to +13.5 


V 


All Input and Output Voltage ^-^ 


V V 

*IN, *C>UT 


-0.6 to +7.0 


V 


Ag Input Voltage ^ 


v.« 


-0.6 to +13.5 


V 


Operating Temperature Range 


^OPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-65 to +1253 
-55 to +125^ 


°C 


Storage Temperature Under Bias 


"^BIAS 


-10 to +80 





Notes: 1. Relative to Vgg. 

2. V, ^, Vqu^, and V,p min = -1 .OV for pulse width < 50 ns. 

3. HN27C256AG. 

4. HN27C256AP and HN27C256AFP. 



■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 



Item 


Symbol 


Typ. 


Max. 


Unit 


Test Condition 


input Capacitance 




4 


8 


PF 


v„ = ov 


Output Capacitance 


^OUT 


8 


12 


PF 


VouT = OV 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^ = 5V ± 10%. Vpp = V^^to V^. = to TCC) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








2 


jiA 


V,N = OVtoV,, 


Output Leakage Current 








2 




VouT = OVtoV,, 


Operating V^j^. Current 


'cci 






30 


mA 


l^,, = OmA, CE = V,, 










30 


mA 


lou^ = OmA,f= 10 MHz 




'cC3 




5 


15 


mA 


= mA, f = 1 MHz 


Standby V^c Current 








1 


mA 


CE = V, 


Vpp Current 


'pP1 




1 


20 


^lA 


Vpp = 5.5 V 


Input Voltage 


V,H 


2.2 






V 






Va 


-0.3^ 




0.8 


V 




Output Voltage 


VoH 


2.4 






V 


lo„ = 1.0 mA 










0.45 


V 


Iql = 2.1 mA 



Notes: 1 . V, ^ min = -1 .0 V for pulse width < 50 ns. 

2. V,„ max = V^^ + 1 .5 V for pulse width < 20 ns. 

If V,„ is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C256A Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, Vpp = T, = to 70°C) 

Test Conditions 

• Input pulse levels: 0A5\//2A\/ 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + 1 00 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V /2.0 V 







-10 


-12 


-15 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




100 




120 




150 


ns 


CE = OE = V,L 


Chip Enable Access Time 






100 




120 




150 


ns 


OE = V., 


Output Enable Access 
Time 


toE 




60 




60 




70 


ns 


CE = V„ 


Output Disable to High-Z ^ 


W 





35 





40 





50 


ns 


CE = V„ 


Output Hold to Address 
Change 


^OH 


5 




5 




5 




ns 


CE = OE = V,L 



Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 



READ TIMING WAVEFORM 



Address 



CE Standby Mode 



OE 



Data Out 



X 



\ Active Mode /'Standby Mode 



/ 



'OH 



Data Out Valid 



(TD.R.HN27C256A) 
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HN27C256A Series 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 



(V^c = 6.0 V ± 0.25 V, Vpp = 1 2.5 V ± 0.5 V, = 25 °C ± 5 ^C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 




- 


- 


2 




V,. = OVtoV,, 


Operating V^^. Current 


Ice 


- 


- 


30 


mA 




Operating Vpp Current 


Ipp 






30 


mA 


CE = V„ 


Input Voltage ^ 




2.2 






V 








-0.15 




0.8 


V 




Output Voltage 


^OH 


2.4 






V 


ioH = -400nA 




Vou 






0.45 


V 


loH = 2.1 mA 



Notes: 1 . V^.^, must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 1 3 V, Including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while 
Vpp =12.5 V. 

4. Do not change Vpp from V,l to 1 2.5 V or 1 2.5 V to V, ^ when CE = low. 

5. V, L min = -0.6 V for pulse width < 20 ns. 

6. If V,^ is over the specified maximum value, programming operation can not be guaranteed. 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(V^c = 6.0 V ± 0.25 V, Vpp = 1 2.5 V ± 0.5 V, = 25X ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 20 ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 


2 






^ls 




Address Hold Time 


tAH 













Data Setup Time 


^DS 


2 






^is 




Vpp Setup Time 


^VPS 


2 






flS 




V^,^ Setup Time 


^VCS 


2 






\LS 




Output Enable Setup Time 


^OES 


2 






^ls 




Output Disable Time 


top 







130 


ns 




CE Initial Programming Pulse Width 


Vw 


0.95 


1.0 


1.05 


ms 




CE Overprogramming Pulse Width 




2.85 




78.75 


ms 




Data Valid from Output Enable Time 









150 


ns 





Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN27C256A Series 



■ FAST HIGH-RELIABILITY PROGRAMMING FLOWCHART 

The Hitachi HN27Ci256A can be programmed with the Fast High-Reliability Programming algorithm shown 
In the following flowchart. This algorithm provides a fast programming tirtie without voltage stress to the device 
or deterioration in reliability of programmed data. This algorithm theoretically provides one-tenth the programming 
time of the conventional High Performance Programming algorithm. 



(start ) 



SET PROG/VERIFY MODE 
Vpp = 1 2.5 ± 0.5V Vcc = 6.0 ± 0.25 V 




SET READ MODE 
Vcc = 5.0 ± 0.5 V Vpp = Vcc 




NOGO 



C END ) 



( FAIL ) 



(FC.P.HN27C256A) 
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HN27C256A Series 



FAST HIGH-RELIABILITY PROGRAMMING TIMING WAVEFORM 



Address 

Data 
Vpp 
Vcc 

CE 
OE 



Program 



Jas 



Vpp 
Vcc 



Vcc+1 
Vcc 



Data In Stable 



tvps 



Wcs 



tpw. 



toES 



Program Verify 



toE 



tAH 



Data Out Valid 



tDF 



(TD.P.HN27C256A) 
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HN27C256A Series 



■ HIGH PERFORMANCE PROGRAMMING FLOWCHART 

The Hitachi HN27C256A can be programmed with the High Performance Programming algorithm shown in 
the following flowchart. This algorithm provides a fast programming time without voltage stress to the device or 
deterioration in reliability of programmed data. 



( START ) 



SET PROG/VERIFY MODE 
Vpp = 1 2.5 ± 0.5 V Vcc = 6.r± 0.25 V 

I 



Addressee ] 



1 n + 1-4n 1 






Program tp^ 


= 1.0 ms ± 5% 



Address + 1-> Address | 




NOGO 



SET READ MODE 
Vcc- 5.0 ± 0.5 V Vpp = Vcc 




NOGO 



( END ) 




( FAIL ) 



(FC.PP.HN27C256A) 
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HN27C256A Series 



■ HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM 



Program 



Address 



Data 



tAS 



^ ^ Data In Stable ^ 



tvps 



V ^^^^^ 



tvcs 



CE 



OE 



tpw 



k>ES 



Program Verify 



tOE 



tAH 



Data Out Valid 



tDF 



> 



(TD.PP.HN27C256A) 
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HN27C256A Series 



■ ERASING THE HN27C256A 

The Hitachi HN27C256A Ceramic DIP package allow the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity X exposure time) for erasure is 1 5 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C256A SERIES IDENTIFIER CODE 



Identifier 


\ 


I/O, 


«/0e 


I/O, 






I/02 


I/O, 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 










1 


1 











1 


31 



Notes: 1 . A^ = 12.0 V ± 0.5V 

3. A,.A3'A^,-A,,,CE.0E = V„ 



■ HN27C256AP/FP RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C256A plastic packages, please make the following screening (baking without 
bias) shown below: 



Program and 
Verify with 
Programmer 



Bake at 
125to150°C 
for 24 to 48 hrs 



Verify 
Read 
Out 



Mount 



(RSC.EPROM) 
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HN27C256H Series 



Maintenance Only 



256K (32K x 8-bit) UV and OTP EPROM 



■ DESCRIPTION 

The Hitachi HN27C256H is a 256-Kilobit Ultraviolet Erasable 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 32,768 x 8-bits. 

The HN27C256H features fast address access times and low 
power dissipation. This combination makes the HN27C256H suitable 
for high speed microcomputer systems. The HN27C256H also offers 
high speed programming. 

Hitachi's HN27C256H is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in 28-pin Ceramic and Plastic DIP and 28-lead 
Plastic SOP packages. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP and SOP packaged devices are One-Time 
Programmable and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

70 ns/85 ns/100 ns (max) 

• Single Power Supply: 

Vcc = 5V± 10% 

• Low Power Dissipation: 

Active Mode: 30 mW/MHz (typ) 
Standby Mode: 1 5 mA (max) 

• High Speed Programming 

• Programming Power Supply: 

Vpp= 12.5 V ± 0.5 V 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 

• Packages: 

28-pin Ceramic DIP 
28-pin Plastic DIP 
28-lead Plastic SOP 




ORDERING INFORMATION 



■ PIN ARRANGEMENT 



Type No. 


Access Time 


Package 


HN27C256HG-70 


70 ns 


28-pin Ceramic DIP 


HN27C256HG-85 


85 ns 


(DG-28) 


HN27C256HP-85 


85 ns 


28-pin Plastic DIP 


HN27C256HP-10 


100 ns 


(DP-28) 


HN27C256HFP-85T 


85 ns 


28-lead Plastic SOP 


HN27C256HFP-10T 


100 ns 


(FP-28DA) 



HN27C256HG/P Series 
HN27C256HFP Series 



Vpp 


C 


1 




28 


=3Vcc 


A12 


C 


2 




27 


□ A14 


A7 


c 


3 




26 


13 A13 


A6 


c 


4 




25 


□ A8 


A5 


c 


5 


28-PIN 


24 


□ A9 


A4 


c 


6 


DIP 


23 


□ All 


A3 


c 


7 


28-LEAD 


22 


□ OE 


A2 


c 


8 


SOP 


21 


□ A10 


A1 


c 


9 


TOP VIEW 


20 


□ CE 


AO 


c 


10 




19 


□ 1 /07 


l/OO 


c 


11 




18 


□ 1/06 


I/01 


c 


12 




17 


□ I/05 


I/02 


c 


13 




16 


□ 1/04 


Vss 


c 


14 




15 


□ 1/03 



(PinD a.HN27C256H) 
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HN27C256H Series 

■ PIN DESCRIPTION 



Pin Name 


Function 


A -A 

" 14 


Address 


l/0„ - I/O, 

7 


Input/Output 


51 


Chip Enable 


OE 


Output Enable 


Vcc 


Power Supply 


Vpp 


Programming Supply 


V 


Ground 



BLOCK DIAGRAM 



A4-A9 
A12-A14 



Address O- 

1/0 



1/0 7 o- 



CE 
OE 
Vcc 




X- 
Decoder 



512x512 
Memory Matrix 



Input 
Data 
Control 



Y-Gating 



Y-Decoder 



6 v...^^ 

AO -A3 
A10-A11 



High Threshold 
Inverter 



(BD.HN27C256H) 



■ MODE SELECTION 



Mode 


V 

Vpp 


^CC 


CE 


OE 


As 


I/O 


Read 


^CC 


^cc 


v„ 






^OUT 


Output Disable 


Vcc 


^cc 






X 


High-Z 


Standby 


^CC 


^cc 




X 


X 


High-Z 


Program 


V 


V 


v„ 


V,H 


X 




Program Verify 


V 

Vpp 


V 




V.L 


X 




Optional Verify 


Vpp 




v„ 




X 




Program Inhibit 


Vpp 


^CC 






X 


High-Z 


Identifier 


Vcc 


^cc 






V 2 


ID 



Notes: 1 . X = Don't Care. 

2. 11.5 V<Vh < 12.5 V 
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HN27C256H Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.6 to +7.0 


V 


Programming Voltage ^ 


Vpp 


-0.6 to +13.5 


V 


All Input and output voltage 


^IN. *OUT 


-0.6 to +7.0 


V 


Ag Input Voltage ^ 




-O.b to +1O.0 


V 


Operating Temperature Range 


"^OPR 


to +70 


°c 


Storage Temperature Range 


"''sTG 


-65 to +1253 
-55 to +125* 




Storage Temperature Under Bias 


"'"bias 


-10 to +80 





Notes: 1. Relative to Vgg. 

2. V, ^, Vq^j^, and V^^ min = -1 .OV for pulse width < 50 ns. 

3. HN27C256HG. 

4. HN27C256HP and HN27C256HFP. 



■ CAPACITANCE (T^ 


= 25°C, f 


= IMH2) 








Item 


Symbol 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 




4 


8 


PF 


v.. = ov 


Output Capacitance 


^OUT 


8 


12 


PF 


Vo,, = OV 



m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%. Vp, = y^xo V,,, T, = to yo-C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


"u 






2 






Output Leakage Current 


'lo 






2 


HA 


VouT = OVtoV,, 


Operating V^c Current 


'cci 






30 


mA 


U, = OmA..CE = V„ 




'cC2 






40 


mA 


l<^ = 0niA,f=11.8 MHz 




'cC3 




5 


15 


mA 


\^ = mA, f = 1 MHz 


Standby V^^ Current 








15 


mA 


^ = v,„ 


Vpp Current 


'PPI 




1 


100 


^lA 


Vpp = 5.5 V 


Input Voltage 


V,H 


2.2 






V 






V.L 


-0.3^ 




0.8 


V 




Output Voltage 


VoH 


2.4 






V 


l<^ = -400nA 




Vol 






0.45 


V 


L,=2.1mA 



Notes: 1 . V, ^ min = -1 .0 V for pulse width < 50 ns. 

2. V,H max = V^^ + 1 .5 V for pulse width < 20 ns. 

If V,^^ is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C256H series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, Vpp = V,,, T3 = to 70X) 

Test Conditions 

• Input pulse levels: 0A5\// 2AW 

• Input rise and fall times: < 1 ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 1 .5 V / 1 .5V 







-70 


-85 


-10 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


*ACC 




70 




85 




100 


ns 


ce = 6e = V,, 


Chip Enable Access Time 






70 




85 




100 


ns 


6e = v„ 


Output Enable Access 
Time 


toE 




40 




45 




55 


ns 


CE = V„ 


Output Disable to High-Z ^ 


top 





30 





30 





35 


ns 


CE = V„ 


Output Hold to Address 
Change 


^OH 


5 




5 




5 




ns 


CE = OE = V,, 



Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 



READ TIMING WAVEFORM 



Address 
CE 

OE 



X 



Standby Mode 



'CE 



IQE 



^ACC 



Data Out 



X 



/ 



\ Active Mode /'standby Mode 



I OH 



Data Out Valid 



(TD.R.HN27C256H) 
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HN27C256H Series 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 



(V^c = 6.0 V ± 0.25 V, Vpp = 1 2.5 V ± 0.5 V. = 25 °C ± 5 °C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


ly 


- 


- 


2 


HA 


V,. = OVtoV,, 


Operating V^c Current 


•cc 


- 


- 


30 


mA 




Operating Vpp Current 








30 


mA 


CE = V„ 


Input Voltage ^ 




2.2 






V 






v„ 


-0.15 




0.8 


V 




Output Voltage 




2.4 






V 


«oh = -400mA 




Vol 






0.45 


V 


Iq„ = 2.1 mA 



Notes: 1 . must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 1 3 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while 



4. Do not change Vpp from V,l to 1 2.5 V or 1 2.5 V to V, ^ when CE = low. 

5. V, L min = -0.6 V for pulse width < 20 ns. 

6. If V,^ is over the specified maximum value, programming operation can not be guaranteed. 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(Vcc = 6.0 V ± 0.25 V, Vpp = 1 2.5 V ± 0.5 V, = 25°C ± 5X) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <20ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 


2 






|IS 




Address Hold Time 


tAH 









^s 




Data Setup Time 


^DS 


2 










Vpp Setup Time 


^VPS 


2 






lis 




Vjjc Setup Time 


^VCS 


2 






^IS 




Output Enable Setup Time 


^OES 


2 






\IS 




Output Disable Time 


toF 







130 


ns 




CE Initial Programming Pulse Width 




0.19 


0.20 


0.21 


ms 




CE Overprogramming Pulse Width 


Ww 


0.19 




5.25 


ms 




Data Valid from Output Enable Time 









150 


ns 





Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN27C256H Series 



■ FAST HIGH-RELIABILITY PROGRAMMING FLOWCHART 

The Hitachi HN27C256H can be programmed with the Fast High-Reliability Programming algorithm shown 
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device 
or deterioration in reliability of programmed data. This algorithm theoretically provides one-tenth the programming 
time of the conventional High Performance Programming algorithm. 



C START ) 



SET PROG/VERIFY MODE 
Vpp = 1 2.5 ± 0.5V Vcc = 6.0 ± 0.25 V 



Address = 



Address + 1^ Address 




Program topw = 0-2 ms 




SET READ MODE 
Vcc = 5.010.5 V Vpp = Vcc 




NOGO 



C END ) C FAIL ) 



(FC.(^.HN27C256H) 



HITACHI 

4-1 6 Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1 81 9 • (41 5) 589-8300 



HN27C256H Series 



■ FAST HIGH-RELIABILITY PROGRAMMING TIMING WAVEFORM 



Address 



Data 



Program 



tAS 



^PP Vcc 



Data In Stable 



tvps 



Vcc / 



CE 



OE 



tOES 



Program Verify 



:x:z 



< 



tOE 



tAH 



Data Out Valid 



tOF 



> 



(TD.P.HN27C256H) 
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HN27C256H Series — — — — — 

■ HIGH PERFORMANCE PROGRAMMING FLOWCHART 

The Hitachi HN27C256H can be programmed with the High Performance Programming algorithm shown 
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device 
or deterioration in reliability of programmed data. 

( START ) 



SET PROGA/ERIFY MODE 
Vpp = 1 2.5 ± 0.5 V Vcc = 6.0 ± 0.25 V 



Address = 0^ 



n=:0 



n + 1-*n 



Program tpw = 1 .0 ms ± 5% 




NOGO 



Program topw * 3 ms 




SET READ MODE 
Vcc- 5.0 ± 0.5 V Vpp -Vcc 




NOGO 



C END ) ( FAIL ) 



(FC.PP.HN27C256H) 
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HN27C256H Series 



HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM 



Address 



Data 



Program 



tAS 



Vcc+1 
^cc Vcc 



CE 



OE 



Data In Stable ^ ^ 



Vcc 



Wps 



tvcs 



tpw 



toES 



Program Verify 



c 



tOE 



tAH 



Data Out Valid 



■is r 



tDF 



> — 



(TD.PP.HN27C256H) 
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HN27C256H Series 



■ ERASING THE HN27C256H 

The Hitachi HN27C256H Ceramic Dl P package allow the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data Is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 1 5 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C256H SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O, 


l/Oe 


'/05 




I/03 


I/02 


I/O, 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 










1 


1 











1 


31 



Notes: 1 . Ag - 1 2.0 V ± 0^ 

3. A,-A3,A,p-A,,,CE,0E = V„ 

■ HN27C256HP/FP RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C256H plastic packages, please make the following screening (baking without 
bias) shown below: 



Program and 
Verify with 
Programmer 



Bake at 
125 to150°C 
for 24 to 48 hrs 



Verify 
Read 
Out 



Mount 



(RSC.EPROM) 
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HN2751 2 Series 



Maintenance Only 



51 2K (64K X 8-bit) UV and OTP EPROM 



■ DESCRIPTION 

The Hitachi HN27512 is a 512-Kiiobit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 65,536 x 8-bits. 

The HN27512 features low power dissipation and high speed 
programming. 

Hitachi's HN27512 is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in a 28-pin Ceramic and Plastic DIP packages. 

■ FEATURES 

• Fast Access Times: 

250 ns/300 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 45 mA (typ) 
Standby Mode: 40 mA (max) 

• High Speed Programming 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 

• Package: 

28-pin Ceramic DIP 
28-pin Plastic DIP 




ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN27512G-25 


250 ns 


28-pin Ceramic DIP 


HN27512G-30 


300 ns 


(DG-28) 


HN27512P-25 


250 ns 


28-pin Plastic DIP 


HN27512P-30 


300 ns 


(DP-28) 



■ PIN DESCRIPTION 



Pin Name 


Function 




Address 


1/0,-1/0, 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 


. V,. 


Power Supply 


Vpp 


Programming Supply 


^ss 


^ Ground 



PIN ARRANGEMENT 



HN27512G/P Series 



A15 C 
A12C: 
A7IZ 
A6[Z 
A5C: 
A4 CI 
A3 C 
A2CI 



A1 CZ 9 



AO C 



l/OOC 11 
1/01 CI 12 
I/02 (Z 13 
VssCU 



10 



28-PIN 

DIP 
28-LEAD 

SOP 
TOP VIEW 



28p 
27 



Vcc 

A14 

A13 

AS 

A9 

All 

OE/Vpp 

A10 

CE 

I/07 

1/06 

1/05 

I/04 

1/03 



(PlnD28.HN27C512) 
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HN2751 2 Series 

■ BLOCK DIAGRAM 



CE O- 
6e/Vpp o— 
Vcc O- 

Vss < 



Input 
Data 
Control 




; High Threshold Inverter 



(BD.HN27512) 



■ MODE SELECTION 



Mode 


^cc 


CI 




As 


I/O 


Read 


V 


Va 








Output Disable 


^cc 


v„ 


V,H 


X 


High-Z 


Standby 


Vcc 


v,„ 


X 


X 


High-Z 


Program 


^oc 




V 

Ypp 


X 




Program Verify 


^oc 


Va 


Va 


X 


DoUT 


Program Inhibit 






Vpp 


X 


High-Z 


Identifier 








V 2 


ID 



Notes: 1 . X = Don't Care. 

2. 11.5 V<V„< 12.5 V 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^CC 


-0.6 to +7.0 


V 


Programming Voltage ^ 


V 

Vpp 


-0.6 to +13.5 


V 


All input and Output Voltage ^ 


V V 


-0.6 to +7.0 


V 


Ag Input Voltage 


V,o 


-0.6 to +13.5 


V 


Operating Temperature Range 


''^OPR 


Oto+70 


°C 


Storage Temperature Range 


^STG 


-65 to +125 2 
-55 to +1253 


°C 


Storage Temperature Under Bias 




-10 to +80 


°C 



Notes: 1 . Relative to V< 

2. HN27512G. ^ 

3. HN27512P. 
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■ CAPACITANCE (T^ = 25°C. f = 1 MHz) 



Item 


Symbol 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 




4 


6 


pF 


V,^ = OV, all pins except OEA/pp 


Output Capacitance 


^OUT 


8 


12 


pF 


VouT = OV 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 10%, T3 = to 70X) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 






10 




v,N = ovtov,, 


Output Leakage Current 


'uo 






10 


^lA 


VooT = OVtoV,, 


Operating V^^ Current 


'cc 




45 


100 


mA 


CE = OE = V„ 


Standby Vj.^. Current 








40 


mA 




Input Voltage 




2.2 






V 






Va 


-0.1 ' 




0.8 


V 




Output Voltage 




2.4 






V 


1.0 mA 










0.45 


V 


Iql = 2.1 mA 



Notes: 1 . V, ^ min = -0.6 V for pulse width < 20 ns. 

2. V,^ max = V^.^. + 1 .5 V for pulse width < 20 ns. 

If V,„ is over the specified maximum value, Read operation can not be guaranteed. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, T^ = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 20 ns 

• Output load: 1 TTL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V /2.0 V 







-25 


-30 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




250 




300 


ns 


CE = OE = V,, 


Chip Enable Access Time 


tcE 




250 




300 


ns 


OE = V„ 


Output Enable Access 
Time 






100 




120 


ns 


CE = V„ 


Output Disable to High-Z ^ 







60 





105 


ns 


CE = V., 


Output Hold to Address 
Change 


^OH 












ns 


CE = OE = V,L 



Note: 1 . tjjp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN27512 Series 

■ READ TIMING WAVEFORM 



Address 
CE 

OE 



X 



standby Mode 



KZZZ 

\ Active Mode / '^Standby Mode 



^ACC 



Data Out 



/ 



I OH 



Data Out Valid ^ 



(TD.R.HN27612) 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 



(Vcc = 6.0 V ± 0.25 V, Vpp = 12.5 V ± 0.3 V, = 25 °C ± 5 X) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








10 




V„ = 5.25 V 


Operating V^c Current 


Iqc 






100 


mA 




Operating Vpp Current 


ipp 




35 


50 


mA 


CE = V„ 


Input Voltage ^ 




2.0 






V 






\ 


'O.V 




0.8 


V 




Output Voltage 




2.4 






V 


Ioh = -400mA 










0.45 


V 


loH = 2.1mA 



Notes: 1. V, ^ min = -0.6 V for pulse width < 20 ns. 

2. If V,^ is over the specified maximum value, programming operation can not be guaranteed. 
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■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(Vcc = 6 V ± 0.25 V, Vpp = 1 2.5 V ± 0.5 V, = 25°C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <20ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 


2 


- 


- 


^s 




Address Hold Time 


tAH 





- 


- 


MS 




Data Setup Time 


^DS 


2 


- 


- 


[IS 




Vpp Setup Time 


^/PS 


2 


- 


- 


MS 




y^f. Setup Time 




2 






MS 




Output Enable Hold Time 


^OEH 


2 






MS 




Output Disable Time 


W 







130 


ns 




CE Initial Programming Pulse Width 




0.95 


1.0 


1.05 


ms 




CE Overprogramming Pulse Width 


Ww 


2.85 




78.75 


ms 




Data Hold Time 




2 






MS 




Vpp Recovery Time 




2 






MS 




Data Valid from Chip Enable 


tov 






1 


MS 





Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy • Brisbane, CA 94005-1819 • (415) 589-8300 



4-25 



HN2751 2 Series 



■ HIGH PERFORMANCE PROGRAMMING FLOWCHART 

The Hitachi HN2751 2 can be programmed with the High Performance Programming algorithm shown in the 
foliowing flowchart. This algorithm provides a fast programming time without voltage stress to the device or 
deterioration in reliability of programmed data. 



C START ) 



SET PROG/VERIFY MODE 
Vpp « 12.5 ±0.3 V. Vcc = 610 ±0.25 V 




C END ) 



C FAIL ) 



(FC.P.HN27512) 



■ HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM 

Program Program Verify 



Address 




Data In Stable 



> 



tpEH 



tvR 



< 



Data Out Valid 



tAH 



tDF 



> 



(TD.PP.HN27512) 
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HN27512 Series 



■ ERASING THE HN2751 2 

The Hitachi HN2751 2 Ceramic DIP package allows the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 1 5 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN2751 2 SERIES IDENTIFIER CODE 



Identifier 


Ac 


I/O, 


«/0e 


'/05 


•/04 


I/03 


I/02 


I/O, 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 




1 








1 





1 








94 



Notes: 1 . Ag = 1 2.0 V ± 0^^ 

3. A,-A3,A,,-A,5,CE.OE/Vpp = V,, 



■ HN27512P RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN2751 2P package, please make the following screening (baking without bias) shown 
below: 



Program and 
Verify with 
Programmer 



Bake at 
125to150°C 
for 24 to 48 hrs 



Verify 
Read 
Out 



Mount 



(RSC.EPROM) 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy • Brisbane, OA 94005-1 81 9 • (41 5) 589-8300 4-27 



HN27C51 2 Series 



Maintenance Only 



512K (64K X 8-bit) UV EPROM 

■ DESCRIPTION 

The Hitachi HN27C512 is a 512-Kilobit Ultraviolet Erasable and 
Electrically Programmable Read Only Memory organized as 65,536 
X 8-bits. 

The HN27C512 features fast address access times and low 
power dissipation. This combination makes the HN27C51 2 suitable 
for high speed microcomputer systems. The HN27C512 also offers 
high speed programming. 

Hitachi's HN27C512 is offered with the JEDEC-Standard Byte- 
Wide EPROM pinout in a 28-pin Ceramic package. 

■ FEATURES 

• Fast Access Times: 

170 ns/200 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 35 mA (typ) 
Standby Mode: 250 \xA (max) 

• High Speed Programming 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 

• Package: 

28-pin Ceramic DIP 




ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN27C512G-17 
HN27C512G-20 


170 ns 
200 ns 


28-pin Ceramic DIP 
(DG-28) 



PIN DESCRIPTION 



Pin Name 


Function 




Address 


1/0,-1/0, 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 


^cc 


Power Supply 


Vpp 


Programming Supply 


^ss 


Ground 



■ PIN ARRANGEMENT 



HN27C512G Series 




(PinD28.HN27C512) 
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BLOCK DIAGRAM 



l/OOO- 



Vcc O- 



Vs8 O 



1,024 X 512 
Memory Matrix 



Input 
Data 
Control 



Y- Gating 




: High Threshold Inverter 



(BD.HN27C512) 



■ MODE SELECTION 



Mode 


^cc 


CE 




Ag 


I/O 


Read 


^cc 


Va 


Va 




DoUT 


Output Disable 


V 


Va 


V,H 


X 


High-Z 


Standby 


Vcc 


v,„ 


X 


X 


High-Z 


Program 


^CC 


Va 


Vpp 


X 




Program Verify 


Vcc 


Va 


Va 


X 


DoUT 


Program Inhibit 


Vcc 


v,„ 


Vpp 


X 


HIgh-Z 


Identifier 


V,c 


Va 




V 2 


ID 



Notes: 1 . X = Don't Care. 

2. 11.5 V<V„< 12.5 V 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.6 to +7.0 


V 


Programming Voltage ^ 


Vpp 


-0.6 to +13.5 


V 


All Input and Output Voltage ^ 


V V 

*IN, *OUT 


-0.6 to +7.0 


V 


Ag Input Voltage 


V,o 


-0.6 to +13.5 


V 


Operating Temperature Range 


"""oPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-65 to +125 


°C 


Storage Temperature Under Bias 


"^BIAS 


-10 to +80 


°C 



Notes: 1 . Relative to V« 
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HN27C512 Series — 

■ CAPACITANCE (T, = 25°C, f = 1 MHz) 



Item 


Symbol 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 




6 


10 


PF 


V, ^ = OV, all pins except OEA/pp 


Output Capacitance 


^OUT 


8 


14 


pF 


VouT = OV 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, T3 = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


"u 






10 




V,N = OVtoV^ 


Output Leakage Current 


'lo 






10 


^lA 


V^, = OVtoV,, 


Operating V^c Current 


'cc 




35 


50 


mA 


f = 6 MHz, CE = OE = V„ 


Standby V^c Current 


'sB 






500 


mA 


CE = V,„ 


Input Voltage 




2.2 






V 






v„ 


-0.1 ' 




0.8 


V 




Output Voltage 


^OH 


2.4 






V 


lo„ = 1.0 mA 










0.4 


V 


= 2.1 mA 



Notes: 1 . V, ^ min = -0.6 V for pulse width < 20 ns. 

2. V,^^max = Vcc + 1.5 V for pulse width < 20 ns. 

If V,„ is over the specified maximum value, Read operation can not be guaranteed. 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c - 5V ± 1 0%, T^ = to 70°C) 

Test Conditions 

• Input pulse levels: 0.4 V /2.4 V 

• Input rise and fall times: < 20 ns 

• Output load: 1 TTL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V / 2.0 V 







-17 


-20 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


Wc 




170 




200 


ns 


ce = 6e = v,, 


Chip Enable Access Time 


tea 




170 




200 


ns 


6e = v„ 


Output Enable Access 
Time 


«0E 




75 




75 


ns 


ce = v„ 


Output Disable to High-Z ^ 







60 





60 


ns 


CE = V„ 


Output Hold to Address 














ns 


CE = OE = V,L 
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■ READ TIMING WAVEFORM 



Address 



CE Standby Mode 



OEA/pp 



X 



\ Active Mode /'Standby Mode 



Joe 



^ACC 



Data Out 



/ 



I OH 



Data Out Valid 



3> 



(TD.R.HN27C512) 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 



(Vcc = 6.0 V ± 0.25 V, Vpp = 12.5 V ± 0.3 V, = 25 ± 5 °C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


"u 






10 


jiA 


V„ = OVtoV,, 


Operating V^c Current 


'cc 






50 


mA 




Operating Vpp Current 


"pp 




35 


50 


mA 


CE = V„ 


Input Voltage ^ 


v,„ 


2.2 






V 








-o.r 




0.8 


V 




Output Voltage 




2.4 






V 


lo„ = -400nA 










0.4 


V 


= 2.1 mA 



Notes: 1. V, ^ min = -0.6 V for pulse width < 20 ns. 

2. If V,„ is over the specified maximum value, programming operation can not be guaranteed. 
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HN27C512 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(V^.^ = 6.0 V ± 0.25 V, Vpp = 12.5 V ± 0.3 V, = 25°C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.4 V /2.4 V 

• Input rise and fall times: < 20 ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 




2 


- 


- 


flS 




Address Hold Time 


W 





- 


- 


lis 




Data Setup Time 


^DS 


2 


- 


- 


^is 




Vpp Setup Time 




2 


- 


- 


[LS 




Setup Time 


*vcs 


2 


- 


- 


|XS 




Output Enable Hold Time 


^OEH 


2 






|LIS 




Output Disable Time 









130 


ns 




CI Initial Programming Pulse Width 




0.95 


1.0 


1.05 


ms 




CE Overprogramming Pulse Width 


^OPW 


2.85 




78.75 


ms 




Data Hold Time 


^DH 


2 






^is 




Vpp Rise Time 


tp 


50 






ns 




Vpp Recovery Time 




2 






lis 




Data Valid from Chip Enable 








1 


^is 





Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN27C51 2 Series 



■ HIGH PERFORMANCE PROGRAMMING FLOWCHART 

The Hitachi HN27C512 can be programmed with the High Performance Programming algorithm shown in 
the following flowchart. This algorithm provides a fast programming time without voltage stress to the device or 
deterioration in reliability of programmed data. 



C START ) 



SET PROGA/ERIFY MODE 
Vpp = 12.5 ±0.3V Vcc = 6.0 ±0.25V 



Address = 



n = 



n + 1-^n 



Program tpw = 1 ms ± 5% 



Address + 1-^ Address 




SET READ MODE 
Vcc = 5.0 ± 0.25 V 




NOGO 



( FAIL ) 



(FC.P.HN27C512) 
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HN27C51 2 Series 



HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM 



Address 



Data 



OE/Vpp 



Program 



tAS 



< 



Vpp 



tR 



V|L 

^CC Vcc + 1 



jps. 



CE 



Data In Stable 



Program Verify 



tov 



Data Out Valid 



tDF 



> 



(TD.PP.HN27C512) 



■ ERASING THE HN27C51 2 

The Hitachi HN27C51 2 Ceramic DIP package allows the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 1 5 W-sec/cm^. 

■ DEVICE IDENTIFII^R MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C512 SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O, 








'/03 


I/O, 


I/O, 




Hex Data 


Manufacturer Code 




1 








1 





1 


1 


1 


97 


Device Code 




1 














1 





1 


85 



Notes: 1 . A^ = 1 2.0 V ± 0^ 

3. A,-A3»A,,-A,,,CE,0E = V„ 



4-34 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1 81 9 • (415) 589-8300 



HN27C1024H Series 



1M (64K X 16-bit) UV and OTP EPROM 

■ DESCRIPTION 

The Hitachi HN27C1024H is a 1 -Megabit Ultraviolet Erasable 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 65,536 x 16-bits. 

The HN27C1024H features fast address access times of 85, 
100, 120 and 150 ns and low power dissipation. This combination 
makes the HN27C1024H suitable for high speed 16 and 32-bit 
microcomputer systems. The HN27C1024H offers high speed 
programming using page programming mode. 

Hitachi's HN27C1024H is offered in JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

85 ns/100 ns/120 ns/150 ns (max) 

• Single Power Supply: 

Vc^, = 5V±10% 

• Low Power Dissipation: 

Active Mode: 60 mW/MHz (typ) 
Standby Mode: 25 mA (max) 

• High Speed Page and Word Programming: 

Page Programming Time: 14 sec (typ) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 

• Packages: 

40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN27C1024HG-85 


85 ns 




HN27C1024HG-10 


100 ns 


40-pin Ceramic DIP 


HN27C1024HG-12 


120 ns 


(DG-40A) 


HN27C1024HG-15 


150 ns 




HN27C1024HCC-85 


85 ns 




HN27C1024HCC-10 


100 ns 


44-lead Ceramic LCC 


HN27C1024HCC-12 


120 ns 


(CC-44) 


HN27C1024HCC-15 


150 ns 




HN27C1024HCP-10 


100 ns 


44-lead PLCC 


HN27C1024HCP-12 


120 ns 


(CP-44) 


HN27C1024HCP-15 


150 ns 






(CC-44) 



(CP-44) 
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HN27C1024H Series 

■ PIN ARRANGEMENT 



HN27C1024HG Series 



1 

□2 
P3 
4 
5 
6 
7 

d8 

C9 



Vppd 

CE 
1/015 
1/014 C 
1/013 C 
1/012 C 
1/011 C 
1/01 

1/09 

1/08 C 

Vss C 

1/07 

1/06 

1/05 

1/04 

1/03 

1/02 

1/01 

l/OO 

OE 



c 
c 
c 
c 
c 



10 

11 

12 
13 
14 
15 
16 
17 
18 
19 



□ 20 



40-PIN 
DIP 
TOP VIEW 



40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



□ VCC 

□ PGM 

□ NC 
□A15 
□A14 

□ A13 

□ A12 

□ All 
□A10 

□ A9 

□ Vss 
□A8 
□A7 

□ A6 

□ A5 

□ A4 
□A3 
□A2 
□A1 
□AO 



(PinD40.HN27C1024H) 



HN27C1024HCC Series 
HN27C1024HCP Series 



1/013 1/014 1/015 CE VppNC VccPGM NC A15 A14 




1/01 2 C 7 
1/011 C 8 
l/OIOC 9 
1/09 C 10 
1/08 C 11 
VssC 12 
NCC 13 
1/07 C 14 
1/06 C 15 
1/05 C 16 
1/04 C 17 



44-LEAD 
JLCC and PLCC 
TOP VIEW 



39 DAI 3 
38 □ A12 
37 □ All 
36 □ A10 
35DA9 
34 □ Vss 
33DNC 
32 DAS 
31 □A7 
30 □ A6 
29 DAS 




1/03 1/02 1/01 l/OO OE NC AO A1 A2 A3 A4 



(PinQ44.HN27C1024H) 



PIN DESCRIPTION 



Pin Name 


Function 


^0 " ^15 


Address 


i/o„-i/o„ 


Input/Output 


CE 


Chip Enable 




Output Enable 


^CC 


Power Supply 




Programming Supply 


Vss 


Ground 


PGM 


Programming Enable 


NO 


No Connection 
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HN27C1024H Series 



BLOCK DIAGRAM 

A6 O 



A15 o- 



l/OO O- 
1/015 O- 



CE O- 
OE o- 



PGM O- 
Vcc O- 
Vpp O- 



Vss O- 



4> 





X - Decoder 


r^- 










1024X1024 
Memory Matrix 



6 
AO "-^-^ A5 



Input 
Data 
Control 




Y - Gating 




Y - Decoder 



[^>o : High Threshold Inverter 



(BD.HN27C1024H) 



■ MODE SELECTION 



Mode 


V 

Vpp 


^CC 


CE 


OE 


P?5m 


^ 


I/O 


Read 


^CC 


^cc 


V,L 


v„ 


v,„ 


X' 


Dour 


Output Disable 




V 


Va 


v,„ 


V,H 


X 


High-Z 


Standby 


^cc 


V 


v,„ 


X 


X 


X 


High-Z 


Program 


V 

Vpp 


V 

^cc 


Va 


v,„ 


Va 


X 




Program Verify 




V 

^cc 


V,L 


v„ 


v,„ 


X 


Dour 


Page Data Latch 


V 

Vpp 


^cc 


V,H 


Va 


v,„ 


X 




Page Program 


Vpp 


Vcc 


V,H 


v,„ 


v„ 


X 


High-Z 


Program Inhibit 


V 


^cc 


V,L 


Va 


v„ 


X 


High-Z 




Vpp 


Voc 


v„ 


V,H 


v,„ 


X 


High-Z 




Vpp 


Vcc 


V,H 


Va 


Va 


X 


High-Z 




Vpp 


Vco 


v,„ 


V,H 


V,H 


X 


High-Z 


Identifier 


Vco 


»cc 


Va 


Va 


V,H 


v„ 


ID 



Notes: 1 . X = Don't Care. Vpp = V to V^ 
2. 11.5V<V„<12.5V 
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HN27C1024H Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.6 to +7.0 


V 


Programming Voltage ^ 


Vpp 


-0.6 to +13.5 


V 


All Input and Output Voltage 


V V 


-0.6 to +7.0 


V 


Ag and OE Voltage ^ 




-0.6 to +13.0 


V 


Operating Temperature Range 


"'"oPR 


OtO+70 


°c 


Storage Temperature Range ^ 


"'"sTG 


-65 to +125* 
-55 to +1255 


°c 


Storage Temperature Under Bias 


"^BIAS 


to +80 





Notes: 1. Relative to Vgg. 

2. V,^, Vqut. and V,o min = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

4. HN27C1 024HG and HN27C1 024HCC. 

5. HN27C1024HCP. 



■ CAPACITANCE (T^ = 25°C. f = 1 MHz) 







HN27C1024HG/HCC 


HN27C1024HCP 






Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Test Condition 


Input Capacitance 






12 




6 


pF 




Output Capacitance 


^OUT 




15 




12 


pF 


VouT = OV 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^ = 5V ± 10%, = Vg^to V^, T, = to 70X) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








2 


fiA 


V,N = 5.5V 


Output Leakage Current 


'lo 






2 


^A 


Vq^jt = 5.5 V/0.45 V 


Operating Vj,^. Current 


'cci 






50 


mA 


lo,, = OmA,CE = V„ 




'cC2 






100 


mA 


loy^ = 0mA,f=10MHz 




'cC3 






25 


mA 


lo^j^ = OmA,f = 1 MHz 


Standby V^c Current 


'sB 






25 


mA 


CE = V,„ 


Vpp Current 


^PPI 




1 


20 


HA 


Vpp = 5.5 V 


Input Voltage 


V,H 


2.2 






V 






V,t 


-0.3^ 




0.8 


V 




Output Voltage 




2.4 






V 


U = -400nA 




Vot 






0.45 


V 


loL = 2.1mA 



Notes: 1 . V, ^ min = -1 .0 V for pulse width < 50 ns. 

2. V,„ max = V^^c + 1 .5 V for pulse width < 20 ns. 

If V,„ is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C1024H Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%. Vpp = V33 to V,,. = to 70X) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 1 ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V/2.0 V 







-85 


-10 


-12 


-15 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




85 




100 




120 




150 


ns 


CE = OE = V,L 


Chip Enable Access Time 






85 




100 




120 




150 


ns 


OE = V„ 


Output Enable Access 
Time 


toE 




45 




50 




60 




60 


ns 


CE = V„ 


Output Disable to High-Z ^ 


toF 





30 





50. 





50 





50 


ns 


CE = V„ 


Output Hold to Address 
Change 


toH 






















ns 


CE = OE = V,L 



Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 



■ READ TIMING WAVEFORM 



Address 
CE 

OE 



Standby Mode 



\ Active Mode / Standby Mode 



LQE_ 



lACC 



Data Out 



/ 



IDF 



I OH 



( Data Out Valid ^ 



(TD.R.HN27C1024H) 
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HN27C1024H Series 



■ DC ELECTRICAL CHARACTERrSTICS FOR PROGRAMMING OPERATIONS 



(V^c = 6.25 V ± 0.25 V, Vpp = 12.5 V ± 0.3 V, = 25 °C ± 5 °C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 




- 


- 


2 


liA 


V,^ = 6.5 V/ 0.45 V 


Operating Vcc^^''''®"^ 


'cc 


- 


- 


50 


mA 




Operating Vpp Current 


Ipp 






40 


mA 


CE = PiGM = V,L 


Input Voltage ^ 


v,„ 


2.2 






V 








-0.15 




0.8 


V 




Output Voltage 


V 


2.4 






V 


lo, = -400^A 










0.45 


V 


lo„ = 2.1 mA 



Notes: 1. V^j^. must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 13 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while 



Vpp- ifc.vP V. ^ 

4. Do not change Vpp from ^/^^ to 1 2.5 V or 1 2.5 V to V, ^ when CE = low. 

5. V, L min = -0.6 V for pulse width < 20 ns. 

6. If V,„ is over the specified maximum value, programming operation can not be guaranteed. 
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HN27C1024H Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(Vcc = 6.25 V ± 0.25 V, Vpp = 1 2.5 v ± 0.3 V, = 25°C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 20 ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 




2 


- 


- 


\is 




Address Hold Time 







- 


- 


^s 




Data Setup Time 


^DS 


2 


- 


- 






Data Hold Time 




2 


- 


- 


lis 




Chip Enable Setup Time 


^CES 


2 


- 


- 


^s 




Vpp Setup Time 


Kps 


2 


- 


- 


^ls 




V^c Setup Time 


^CS 


2 


- 


- 


^is 




Output Enable Setup Time 


^OES 


2 


- 


- 






Output Disable Time 


toF 







130 


ns 




PGM Initial Progrartiming Pulse Width 


^PW 


0.19 


0.20 


0.21 


ms 




PGM Overprogramming Pulse Width 


^OPW 


0.19 




5.25 


ms 




Data Valid from Output Enable Time 


toE 







150 


ns 




Output Enable Pulse During Data Latch 


^LW 


1 






^is 




Output Enable Hold Time 


^OEH 


2 






^is 




Chip Enable Hold Time 


^CEH 


2 






^s 




PGM Setup Time 


Vgms 


2 






^is 





Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN27C1624H Series 



■ PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C1024H can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 



Address + 1 -^Address 



C START } 



SET PAGE PROG. LATCH MODE 
Vpp=12.5±0.3V VCC=6.0±0.25V 



Address=0 



n=0 



I 



Latch 

HI 



Address + 1 ->Address 

t r 



Latch 



n+1->n 



SET PAGE PROG./VERIFY MODE 
Vpp=12.5±0.3V, VCC=6.0±0.25V 



I 



Program tpw=0.2ms±5% 




VERIFY 
GO 



NOGO 



Program topw=0.2ms 



NO 




LAST 
Address? 



YES 



SET PAGE MODE 
Vcc=5.0±0.25 V Vpp=VcC 




READ 
All Address 



NOGO 



GO 



END ^ 



NO 




n=25 



YES 



(FC.PP.HN27C1024H) 
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HN27C1024H Series 



■ PAGE PROGRAMMING TIMING WAVEFORM 



A1 toA15 Yi 



Page data latch 



AO 



Data 



Vpp 



Vpp _J 



Vcc 



Vcc 



CE 



PGM 



OE 



vcc+iy 

Vcc 



. Wps 



ivcs 



Page program 



Program verify 



X : x: 



tpGMS 



Data In Stable^ ^ 



toE 



toF 



Data Out Valid 



^CES 



k)EH 




(TD.PP.HN27C1024H) 
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HN27C1024H Series — — — — — — 

■ WORD PROGRAMMING FLOWCHART 

The Hitachi HN27C1024H can be programmed with the high performance Word Programming algorithm 
shown In the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

( START ) 



SET PROG./VERIFY MODE 
Vpp=12.5±0.3V Vcc=6.0±0.25V 



Address=0 



n = 



n + 1-»n 



Program tpw=0.2ms±5% 



Address + 1 -> Address 




SET READ MODE 
Vcc=5.0V±0.25V Vpp=Vcc 




NOGO 



( FAIL ) 



(FC.P.HN27C1024H) 
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WORD PROGRAMMING TIMING WAVEFORM 



Address 



Data 



x: 



Program 



tAS 



tos 



Vpp 



Vcc 



CE 



Vpp 



Vcc 



tvps 



Vcc+1/K 



'CO 



tvcs 



PGM 



OE 



tcES 



Data In Stable 



Program Verify 



;>c: 



< 



Data Out 



/alid 



toES ^ 



tAH 



tDF 



> 



(TD.P.HN27C1024H) 
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HN27C1024H Series 



■ ERASING THE HN27C1024H 

The Hitachi HN27C1024H Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 
exposure to ultraviolet light of 2537A. All of the data is changed to "1 " after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 1 5 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C1024H SERIES IDENTIFIER CODE 



Identifier 




1/03-1/0,3 


I/O, 


I/O, 


I/05 


I/O, 


I/03 


I/O, 


I/O, 




Hex Data 


Manufacturer Code 




X 

















1 


1 


1 


07 


Device Code 




X 


1 





1 


1 


1 





1 





BA 



Notes: 1. 7^^ = 5.0 V ±10% 

2. A9 = 12.0V±0^ 

3. A^-Ag, A,o-A,5 , CE, OE = V,L, PGM = V, 

4. X = Don't Care 



■ HN27C1024HCP RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C1 024HCP package, please make the following screening {baking without bias) 
shown below: 



Program and 
Verify with 
Programmer 



Bake at 
125to150°C 
for 24 to 48 hrs 



Verify 
Read 
Out 



l\^ount 



(RSC.EPROM) 
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1M (128K X 8-bit) UV and OTP EPROM 

■ DESCRIPTION 

The Hitachi HN27C1 01 A is a 1 -Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 1 31 ,072 x 8-bits. 

The HN27C101A features fast address access times and low 
power dissipation. This combination makes the HN27C1 01 A suitable 
for high speed microcomputer systems. The HN27C1 01 A offers high 
speed programming using page programming mode. 

Hitachi's HN27C101 A is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in 32-pin Ceramic and Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. This allows socket replacement 
with Flash Memory and Mask ROMs. The HN27C101A TSOP 
package is offered in both standard and reverse bend pinouts. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP, SOP and TSOP packaged devices are One- 
Time Programmable and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

100 ns/120 ns/150 ns/200 ns (max) 

• Single Power Supply: 

V^.^, = 5V±10% 

• Low Power Dissipation: 

Active Mode: 50 mW/MHz (typ) 
Standby Mode: 5 (typ) 

• High Speed Page and Word Programming: 

Page Programming Time: 14 sec (typ) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
Flash Memory and Mask ROM Compatible 

• Packages: 

32-pin Ceramic DIP 
32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type II) 




(TTP-32D) 



(TTP-32DR) 
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HN27C101A Series 



■ ORDERING INFORMATION 



1 ype iNo. 


Mccess 1 ime 


raCKaQc 


niNt. f V,/ 1 U 1 MVJI" 1 u 


1 f\f\ ne 




HNI97n ni Ar5-1 9 
niNfc / 1 u i Mva 1 cL 


1 PO nc 




niNfc / V/ i U 1 MVJ- 1 o 


lou ns 




n / o 1 u 1 r\va~tU 


Pnn ne 




l-IMP7r^1 01 AP-1 P 


1 on nc 


QP.nin Placfio DIP 
0£. fJUi r IClollv/ L/lr 


HMP7rini AP-I'^ 


1<>n nc 

lv>U Ilo 




I-4M97P1 ni AP-9n 

niNfc f V/ 1 U 1 Mr -tU 


pnn ne 

ci\j\j ns 






1Pn nc 

i Mo 


QP.lAarl Plactir QOP 
Oc,-lc;ciU r Idollv/ Owr 


HNP7ni ni APP-1 ^ 


1 fin nc 

1 ^^V/ 1 lo 


^rl OCiJ) 


HMP7n ni APP-pn 


200 ns 






1Pn nc 
1 Ilo 


QP.Ioarl Plactir* TQHP 


HN27C101ATT-15 


150 ns 


fTTP-32DV 

11 If Sjtiml^ t 


HN27C101ATT-20 


200 ns 




HN27C101ARR-12 


120 ns 


32-lead Plastic TSOP 


HN27C101ARR-15 


150 ns 


(TTP-32DR) 


HN27C101ARR-20 


200 ns 


Reverse bend 



■ PIN ARRANGEMENT 



HN27C1 01 AG/P Series 






HN27C1 01 ARR Series 




HN27C1 01 AFP Series 
















HN27C1 01 ATT Series 
















vpp n. 


1 ^ 


32 


=1 Vcc 


Vcc 


z 


32 




Z Vpp 


A16 C 


2 


31 


□ PGM 


PGM 


z 


31 


2 


□ A16 


A15 IZ 


3 


30 


□ NC 


NC 


z 


30 


3 


Z A15 


A12 C 


4 


29 


Z A14 


A14 


z 


29 


4 


Z A12 


A7 C 


5 


28 


Z A13 


A13 


z 


28 


5 


Z A7 


A6 C 


6 


27 


ZA8 


A8 


z 


27 


6 


Z A6 


A5 CI 


7 32-PIN DIP 


26 


□ A9 


A9 


z 


26 


7 


Z A5 


A4 IZ 


p 32-LEAD SOP 
° 32-LEAD TSOP 


25 


□ A11 


All 


z 


25 


REVERSE PINOUT 
32-LEAD TSOP 8 


Z A4 


A3 C 


9 TOP VIEW 


24 


Z OE 


OE 


z 


24 


TOP VIEW g 


Z A3 


A2 IZ 


10 


23 


Z A10 


A10 


z 


23 


10 


Z A2 


A1 [Z 


11 


22 


Z CE 


CE 


z 


22 


11 


Z A1 


AO IZ 


12 


21 


Z I/07 


I/07 


c 


21 


12 


Z AO 


1 /OO (Z 


13 


20 


Z 1/06 


I/06 


z 


20 


13 


Z l/OO 


1/01 IZ 


14 


19 


Z 1/05 


I/05 


z 


19 


14 


Z] 1 /01 


1/02 IZ 


15 


18 


Z 1/04 


I/04 


z 


18 


15 


Z 1/02 


Vss 1= 


16 


17 


Z 1/03 


1/03 


IZ 


17 


16 


Z Vss 




(PinD32.HN27C101A) 








(PinT2.HN27C101A) 
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■ PIN DESCRIPTION 



Pin Name 


Function 




Address 




Input/Output 


CE 


Chip Enable 


OE 


Output Enable 


Vcc 


Power Supply 




Programming Supply 


Vss 


Ground 


PGM 


Programming Enable 


NC 


No Connection 



BLOCK DIAGRAM 



A5 O- 
A9 
A12 
A16 



l/OOO 
I/07 0- 



CE O 
OE o- 



PGM O- 

Vcc O- 
Vpp ^ 

Vss O- 



■{>.. 




X - Decoder 



1024X1024 
Memory Matrix 









Input 
Data 
Control 




Y - Gating 




Y- Decoder 




A0-A4 A10,A11 



[y> : High 



Threshold Inverter 



(BD.HN27C101A) 
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HN27C101ASeries 



■ MODE SELECTION 



Mode 


Vpp 


^cc 


CE 


OE 


PGM 




I/O 


Read 




V 


V,, 


V,, 


v,„ 




DoUT 


Output Disable 


^CC 


^cc 


Va 


V,H 


v,„ 


X 


High-Z 


Standby 


^cc 


^cc 


V,H 


X 


X 


X 


HIgh-Z 


Program 


^pp 


Vcc 


Va 


v,„ 


Va 


X 




Program Verify 


Vpp 


V^c 


Va 


Va 


v,„ 


X 




Page Data Latch 


Vpp 


Vcc 


V,H 


Va 


V,H 


X 




Page Program 


Vpp 




V,H 


v,„ 


Vu, 


X 


High-Z 


Program Inhibit 


^cc 




V,, 


Va 


Va 


X 


High-Z 




w 
*PP 


w 

*cc 


V|L 


V,H 


\/ 

V,H 


X 


High-Z 




Vpp 


Vcc 


V,H 


Va 


v„ 


X 


High-Z 






Vcc 


v,„ 


v,„ 




X 


High-Z 


Identifier 


^cc 


Vcc 


Va 


Va 




Vh 


ID 



Notes: 1 . X = Don't Care. Vpp = V to V^ 
2. 11.5V<V^<12.5 V 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.6 to +7.0 


V 


Programming Voltage ^ 


Vpp 


-0.6 to +13.5 


V 


All Input and Output Voltage ^ ^ 


V V 

*IN, *OUT 


-0.6 to +7.0 


V 


Ag and OE Voltage ^ 


V,o 


-0.6 to +13.0 


V 


Operating Temperature Range 


"'"oPR 


to +70 


°C 


Storage Temperature Range 


"'"sTG 


-65 to +1253 
-55 to +125^ 


°C 


Storage Temperature Under Bias 


"'^BIAS 


Oto+80 





Notes: 1. Relative to Vgg. 

2. V, ^, Vq^j^, and V,p min = -1 .OV for pulse width < 20 ns. 

3. ' HN27C101AG. 

4. HN27C1 01 AP, HN27C1 01 AFP, HN27C1 01 ATT and HN27C1 01 ARR. 



■ CAPACITANCE (T^ = 25°G, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Capacitance 






10 


PF 


v„ = ov 


Output Capacitance 


^OUT 




15 


PF 


VouT = OV 
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■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^,, = 5V ± 10%, Vpp = W^\o V^, T. = to 70°C) 



IIOIII 




Min 


lyp. 


IVICUV. 


Unit 
\ji III 


1 Cot V./UI lUIUUI 1 


Input Leakage Current 








2 




V = 5.5 V 


Output Leakage Current 


LO 






2 




V^..^ = 5.5V/0.45 V 

OUT Wfw.-rw 


OoArfltina V nurrfint 


1 

'cci 






30 


rnA 


1 - mA CE = V 

'out " *IL 




1 

'CC2 








nriA 






1 

'CC3 






ou 


mA 


Iqjjj = u rriM, T = lu Mnz 


f*«t;inHh\/ V nurrAnt 

WlCII lUL/y V QQ v/UI 1 C71 11 


1 

'SB 






1 


mA 


- v,„ 


V Current 

Vpp V/UI 1 wl 11 


1 

'PP1 




1 


20 


uA 


Vpp = 5.5 V 


Input Voltage 


V,H 


2.2 






V 








-0.3^ 




0.8 


V 




Output Voltage 


V 


2.4 






V 


•oh = -400 mA 




Vol 






0.45 


V 


Iql = 2.1 mA 



Notes: 1 . V, ^ min = -1 .0 V for pulse width < 50 ns. 

2. V,„ max = Vjjj. + 1 .5 V for pulse width < 20 ns. 

If V,„ is over the specified maximum value, Read operation can not be guaranteed. 

■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%. Vpp = V33 to V,,, T, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 10 ns 

• Output load: 1 TIL Gate + 1 00 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8V/2.0V 







-10 


-12 


-15 


-20 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




100 




120 




150 




200 


ns 


ce = 6e = v,l 


Chip Enable Access Time 


tcE 




100 




120 




150 




200 


ns 


OE = V,; 


Output Enable Access 
Time 


toE 




60 




60 




70 




70 


ns 


ce = v„ 


Output Disable to High-Z ^ 


top 





50 





50 





50 





50 


ns 


CE = V„ 


Output Hold to Address 
Change 


toH 






















ns 


CE = OE = V,L 



Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN27C101 A Series 



READ TIMING WAVEFORM 



Address 



CE Standby Mode 



OE 



Active Mode 



Data Out 



X 



/'standby Mode 

/ — 



I OH 



Data Out Valid 



(TD.R.HN27C101A) 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 



(V^c = 6.25 V ± 0.25 V, Vpp = 1 2.5 V ± 0.3 V, = 25 °C ± 5 °C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


input Leakage Current 


ly 






2 


^lA 


V„ = OVtoV,, 


Operating V^.^ Current 


Icc 






30 


mA 




Operating Vpp Current 


Ipp 






40 


mA 


CE = PGf5i = V„ 


Input Voltage ^ 


V,H 


2.2 






V 






Va 


-0.15 




0.8 


V 




Output Voltage 




2.4 






V 


Ioh = -400mA 










0.45 


V 


loH = 2.1 mA 



Notes: 1 . V^^. must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 1 3 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while 



4. Do not change Vpp from V,l to 1 2.5 V or 1 2.5 V to V, ^ when CE = low. 

5. V, L min = -0.6 V for pulse widths 20 ns. 

6. If V,H is over the specified maximum value, programming operation can not be guaranteed. 
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■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(Vcc = 6.25 V ± 0.25 V, Vpp = 1 2.5 v ± 0.3 V, = 25''C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 20 ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 




2 




- 


jXS 




Address Hold Time 


tAH 





- 


- 


|AS 




Data Setup Time 


^DS 


2 


- 


- 


^s 




Data Hold Time 


^DH 


2 




- 


^is 




Chip Enable Setup Time 


^CES 


2 


- 


- 


lis 




Vpp Setup Time 


^VPS 


2 


- 




\is 




Vjj^ Setup Time 


^VCS 


2 


- 


- 


\xs 




Output Enable Setup Time 


^OES 


2 


- 


- 


\IS 




Output Disable Time 


tpF 







130 


ns 




PGM Initial Programming Pulse Width 


Vw 


0.19 


0.20 


0.21 


ms 




PGM Overprogramming Pulse Width 




0.19 




5.25 


ms 




Data Valid from Output Enable Time 


t« 







150 


ns 




Output Enable Pulse During Data Latch 




1 






^is 




Output Enable Hold Time 


Wh 


2 






lis 




Chip Enable Hold Time 


^CEH 


2 






lis 




PGM Setup Time 


Vgms 


2 






lis 





Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN27C101 A Series 



■ PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C101A can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 



( START ) 



SET PAGE PROG. MODE 
Vpp=12.5±0.3V Vcc=6.0±0.25V 

~~r~ 



Address +1 
->Address 



Address=0 



n=0 



Latch 



Address +1 
-^Address 



Latch 



Address + 1 
-^Address 



Latch 



Address + 1 
->Address 



I 



Latch 



[p 



NO 







n+1->n 



SET PAGE PROG./ 
VERIFY MODE 
Vpp=12.5±0.3V, 
Vcc=6.0±0.25V 



Program tpw=0.2ms±5% 



NOGO 




SET PAGE MODE 
Vcc=5.0±0.25 V, Vppr:Vcc 





NOGO 



c 



FAIL 



3 



(FC.PPHN27C101A) 
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PAGE PROGRAMMING TIMING WAVEFORM 



A2toA16 



AO, A1 



Page data latch 




Data 




Vcc 
Vcc' 



Vpp 




Vcc 


WpS L 


'cc+1 




Vcc 


tvcs 


CE 





PGM 



OE 



Page program 



tpGMS 



Data In Stable 



±3alz)dc 

Jdf 



^CES 



tcEH 



Program verify 



Uh 



c 



toE- 



Data 



Out Valid 



k>EH 



toES 



(TD.PP.HN27C101A) 
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HN27C101A Series — 

■ BYTE PROGRAMMING FLOWCHART 

The Hitachi HN27C101A can be programmed with the high performance Byte Programming algorithm 
shown In the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration In reliability of programmed data. 

( START ) 



SET PROG/VERIFY MODE 
Vpp=12.5±0.3V Vcc=6.0±0.25V 



Address=0 



n = 



n + 



Program tpw=1 ms±5% 



Address + 1 ->Address 




SET READ MODE 
Vcc=5.0±0.25V Vpp=Vcc 




NOGO 



( FAIL ) 



(FC.P.HN27C101A) 
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HN27C101 A Series 



■ BYTE PROGRAMMING TIMING WAVEFORM 



Address 



Data 



Program 



tAS 



< 



hs 



VPP VCC 



tvps 



Vcc Jcc^^ X 



CE 



PGM 



OE 



tcES 



Data In Stable ^ 



Program Verify 



:>c: 



Data Out 



/aiid 



toES ^ 



•ah 



tOF 



> 



(TD.P.HN27C101A) 
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■ ERASING THE HN27C101 A 

The Hitachi HN27C1 01 A Ceramic DIP package allow the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum Integrated dose (UV 
Intensity X exposure time) for erasure is 15 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C1 01 A SERIES IDENTIFIER CODE 



Identifier 




I/O7 


l/Oe 




'/04 


I/03 


I/O, 


I/O, 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 










1 


1 


1 











38 



Notes: 1. \/^^ ^ 5.0 V ±10% 

2. A9 = 12.0V±03y 

3. A,-A3.A,o-Aie,CE,OE = V,„PGM = V,„ 

4. X = Don't Care 



■ HN27C101 AP/FP/TT/RR RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C1 01 A plastic packages, please make the following screening (baking without 
bias) shown below: 



Program and 
Verify with 
Programmer 



Bake at 
125to150°C 
for 24 to 48 hrs 



Verify 
Read 
Out 



Mount 



(RSC.EPROM) 
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HN27C301 A Series 



1M (128K X 8-bit) UV and OTP EPROM 

■ DESCRIPTION 

The Hitachi HN27C301 A is a 1 -Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 1 31 ,072 x 8-bits. 

The HN27C301A features fast address access times and low 
power dissipation. This combination makes the HN27C301 A suitable 
for high speed microcomputer systems. The HN27C301 A offers high 
speed programming using page programming mode. 

Hitachi's HN27C301 A is offered in 32-pin Ceramic and Plastic 
DIP packages. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP packaged device is One-Time Programmable 
and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

100 ns/120 ns/150 ns/200 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 50 mW/MHz (typ) 
Standby Mode: 5 ^iW (typ) 

• High Speed Page and Word Programming: 

Page Programming Time: 14 sec (typ) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Packages: 

32-pin Ceramic DIP 
32-pin Plastic DIP 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN27C301AG-10 


100 ns 




HN27C301AG-12 


120 ns 


32-pin Ceramic DIP 


HN27C301AG-15 


150 ns 


(DG-32) 


HN27C301AG-20 


200 ns 




HN27C301AP-12 


120 ns 


32-pln Plastic DIP 


HN27C301AP-15 


150 ns 


(DP-32) 


HN27C301AP-20 


200 ns 






(DP-32) 
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HN27C301 A Series 

■1 PIN ARRANGEMENT 



HN27C301AG Series 
HN27C301AP Series 



Vdd 
vpp 




1 

1 




32 


— 1 


\l 


OF 


1 


2 
c 




31 


—J 


pr^M 

1 vaivi 


A15 


r" 






30 


■"1 


Mr 


A12 


1 


4 




29 


"n 
__j 


A14 
M 1 *r 


A7 




5 




28 


1 


M 1 O 


A6 








27 


1 


Aft 

MO 


A5 


1 


7 


32-PIN DIP 
TOP VIEW 


26 


— 1 


AQ 


A4 




8 


25 


□ 


A11 


A3 




9 




24 


Zl 


A16 


A2 


c 


10 




23 


□ 


A10 


A1 


IZ 


11 




22 


Zl 


CE 


AO 


IZ 


12 




21 


□ 


1/07 


/OO 


IZ 


13 




20 


□ 


1/06 


/01 


[Z 


14 




19 


Zl 


1/05 


/02 


[Z 


15 




18 


□ 


1/04 


Vss 


c: 


16 




17 


z 


1/03 



(PinD32.HN27C301A) 



■ PIN DESCRIPTION 


Pin Name 


Function 




Address 


1/0,-1/0, 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 




Power Supply 


Vpp 


Programming Supply 




Ground 


PGM 


Programming Enable 


NC 


No Connection 
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HN27C301 A Series 



BLOCK DIAGRAM 



A5 O- 
A9 
A12 
A16 



is: 



l/OOO- 
1/07 O- 



CE O- 
OE o- 



PGM O- 

Vcc O- 
Vpp o- 

Vss O- 



X - Decoder 



1024X1024 
Memory Matrix 









Input 
Data 
Control 




Y - Gating 




Y - Decoder 



6 O 
A0-A4 AlO.AII 



H>0{>- 



[h> : High 



Threshold Inverter 



(BD.HN27C301A) 



MODE SELECTION 



Mode 




^CC 


CE 


OE 


PGM 


A, 


I/O 


Read 






Va 


v„ 


V,H 


X' 


DoUT 


Output Disable 




^cc 


Va 


V,H 


V,H 


X 


High-Z 


Standby 




Vcc 


v,„ 


X 


X 


X 


High-Z 


Program 


Vpp 


^cc 


Va 


v,„ 


v„ 


X 


D,« 


Program Verify 


Vpp 


Vco 


v„ 


V,L 


V,H 


X 


Dour 


Page Data Latch 


Vpp 




v,„ 


Va 


V,H 


X 


D,« 


Page Program 






V,H 


V,H 


v„ 


X 


High-Z 


Program Inhibit 


^CC 


^cc 


V,L 


Vk 


Va 


X 


High-Z 




Vpp 


^cc 


V,L 


V,H 


v„ 


X 


High-Z 




V 


^cc 


V,H 


Va 


Va 


X 


High-Z 




Vpp 


^cc 


v,„ 


v,„ 


V,H 


X 


High-Z 


Identifier 


Vco 


Vcc 


V,u 


Va 


V,H 


v„ 


ID 



Notes: 1 . X = Don't Care. Vpp = V to V^c- 
2. 11.5V<V„<12.5V 
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HN27C301 A Series 



■ ELECTRICAL CHARACTERISTICS 
REFER TO HN27C1 OTA DATASHEET 

■ ERASING THE HN27C301 A 

The Hitachi HN27C301 A Ceramic DIP package allow the device to be erased by exposure to ultraviolet 
light of 2537A. All of the data is changed to "1 " after this erasure procedure. The minimum integrated dose (UV 
intensity X exposure time) for erasure is 1 5 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 

■ HN27C301 A SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O, 








I/03 


I/02 


I/O, 




Hex Data 


Manufacturer Code 


v.. 

















1 


1 


1 


07 


Device Code 




1 





1 


1 


1 








1 


B9 



Notes: 1. Vcc = 5.0V±10% 

2. Ag=12.0V±0^ 

3. A,-A3,A,,-A,e,CE,0E = V„,PGM = V, 

4. X = Don't Care 



■ HN27C301AP RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27G101AP, please make the following screening (baking without bias) shown 
below: 



Program and 
Verify with 
Programmer 



Bake at 
125to150°C 
for 24 to 48 hrs 



Verify 
Read 
Out 



Mount 



(RSC.EPROM) 
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HN27C4096 Series 



4M (256K X 16-bit) UV and OTP EPROM 

■ DESCRIPTION 

The Hitachi HN27C4096 is a 4-Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-bits. 

The HN27C4096 features fast address access times of 1 00, 1 20 
and 150 ns and low power dissipation. This combination makes the 
HN27C4096 suitable for high speed 16 and 32-bit microcomputer 
systems. The HN27C4096 offers high speed programming using 
page programming mode. 

Hitachi's HN27C4096 is offered in JEDEC-Standard Word-Wide 
EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic and 
Plastic LCC packages. This allows socket replacement with Mask 
ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

100 ns/120 ns/150 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 35 mW/MHz (typ) 
Standby Mode: 5 ^W (max) 

• High Speed Page and Word Programming: 

Page Programming Time: 3.5 sec (min) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 

• Packages: 

40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN27C4096G-10 


100 ns 


40-pin Ceramic DIP 


HN27C4096G-12 


120 ns 


(DG-40A) 


HN27C4096G-15 


150 ns 




HN27C4096CC-10 


100 ns 


44-lead Ceramic LCC 


HN27C4096CC-12 


120 ns 


(CC-44) 


HN27C4096CC-15 


150 ns 




HN27C4096CP-12 


120 ns 


44-lead PLCC 


HN27C4096CP-15 


150 ns 


(CP-44) 
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(CP-44) 



HN27C4096 Series 

■ PIN ARRANGEMENT 



HN27C4096G Series 



Vppp 



CE 
1/015 
1/014 
1/013 
1/012 
1/011 
1/01 
1/09 
1/08 

Vss 
1/07 
1/06 
1/05 
1/04 
1/03 
1/02 
1/01 
l/OO 
OE 



1 

□ 2 



3 
4 
5 

d6 

7 
8 



c 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 



CI 20 



40-PIN 
DIP 
TOP VIEW 



40 


□ VCC 


39 


□ A17 


38 


□ A16 


37 


□ A15 


36 


□ A14 


35 


□A13 


34 


□ A12 


33 


□ All 


32 


□ A10 


31 


□ A9 


30 


□ Vss 


29 


□A8 


28 


— 1 A7 
-JA/ 


27 


□A6 


26 


□ A5 


25 


□ A4 


24 


□A3 


23 


□A2 


22 


□A1 


21 


□AO 



(PlnD40.HN27C4096) 



HN27C4096CC Series 
HN27C4096CP Series 



1/013 1/014 1/015 CE VppNC VccA17 A16 A15 A14 




1/01 2 C 


7 


1/011 c 


8 


1/01 OC 


9 


1/09 C 


10 


1/08 C 


11 


VssC 


12 


NCC 


13 


1/07 C 


14 


1/06 CI 


15 


1/05 C 


16 


1/04 C 


17 



44-LEAD 
JLCC and PLCC 
TOP VIEW 



V18 19 20 21 22 23 24 25 26 27 28 



38 □A12 
37 □ All 
36 DAIO 
35 □A9 
34 □ Vss 
33 □ NC 
32 HAS 
31 □ A7 
30DA6 
29 DAS 




1/03 1/02 1/01 l/OO OE NC AO A1 A2 A3 A4 



(PinQ44.HN27C4096) 



■ PIN DESCRIPTION 



Pin Name 


Function 


Aq - A,7 


Address 


i/o„-i/o„ 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 


^cc 


Power Supply 


Vpp 


Programming Supply 




Ground 


NC 


No Connection 
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HN27C4096 Series 



BLOCK DIAGRAM 



A170- 



l/OOO- 

s 

1/01 5 O- 



CE O- 



Vpp o- 
Vss O- 



OE o ^>o'^^^rC} 



X- 

Decoder 



Input 
Data 
Control 



2048 X 2048 
Memory Matrix 



Y - Gating 



Y - Decoder 



1^ 



6 6 
AO A6 



: High 



Thi-eshold Inverter 



(BD.HN27C4096) 



■ MODE SELECTION 



Mode 


V 

Vpp 


^cc 


CE 


OE 




I/O 


Read 


V -V 

^ss ^cc 


^cc 


v„ 


Va 


X' 


DouT 


Output Disable 


V -V 

^ss *cc 


^cc 


V,u 


v,„ 


X 


High-Z 


Standby 


V -V 

^ss ^cc 


Vco 


V,H 


X 


X 


High-Z 


Page 


Page Prog. Set 


V 


V 

"cc 


V,H 


Vh^ 


X 


High-Z 


Prog. 


Page Data Latch 


Vpp 


Vcc 


v„ 


Vh 


X 






Page Program 


V 

Vpp 


Voc 


Va 


V,H 


X 


High-Z 




Page Prog. Verify 


V 

Vpp 


v«-, 


V,H 


V|L 


X 






Page Prog. Reset 


V 

"cc 


Vcc 


v,„ 


v,„ 


X 


High-Z 


Word 


Program 


Vpp 


Vcc 


Va 


V,H 


X 




Prog. 


Program Verify 


Vpp 


Vcc 


V,H 


Va 


X 


Dour 




Optional Verify 


Vpp 


Vcc 


V,L 


Va 


X 


Dour 




Program Inhibit 


Vpp 


Vcc 


V,H 


v,„ 


X 


High-Z 


identifier 


V -V 


Vcc 


V,L 


Va 


v„ 


ID 



Notes: 1 . X = Don't Care. Vpp = V to V^ 
2. 11.5V<V„<12.5V 
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HN27G4096 Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vq0 


-0.6 to +7.0 


V 


Programming Voltage^ 


Vpp 


-0.6 to +13.5 


V 


All Input and Output Voltage 




-0.6 to +7.0 


V 


Ag and OE Voltage ^ 




-0.6 to +13.0 


V 


Operating Temperature Range 


^OPR 


to +70 


°c 


Storage Temperature Range ^ 


"^STG 


-65 to +125* 
-55 to +125 5 


°c 


Storage Temperature Under Bias 


^BIAS 


to +80 





Notes: 1. Relative to Vgg. 

2. V, ^, Vqut. and V,o min = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

4. HN27C4096G and HN27C4096CC. 

5. HN27C4096CP. 



■ CAPACITANCE (T^ = 25°C, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








12 


PF 


v„ = ov 


Output Capacitance 


^OUT 






20 


pF 


VouT = OV 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 



(V^^ = 5V ± 10%, V„ = M^Xo M^, T, = to 70X) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


•y 






2 




V„ = 5.5V 


Output Leakage Current 


•lo 






2 




Vo,, = 5.5V/0.45V 


Operating V^c Current 


'cci 






30 


mA 


= mA, f = 1 MHz 




'CC2 






100 


mA 


lo^j^ = 0mA,f=10MHz 


Standby V^c Current 


'SBI 






1 


mA 


CE = V„ 




'SB2 




1 


20 


^iA 


CE = Vcc±0.3V 


Vpp Current 


TP1 




1 


20 


^A 


Vpp = 5.5 V 


Input Voltage 


v,„ 


2.2 






V 








-0.3^ 




0.8 


V 




Output Voltage 


V 


2.4 






V 


1^, = -400 mA 




Vol 






0.45 


V 


Iql = 2.1mA 



Notes: 1. V, ^ min = -1.0 V for pulse widths 50 ns. 

V, L min = -2.0 V for pulse width < 20 ns. 
2. V,„ max v^,^. + 1 .5 V for pulse width < 20 ns. 

If V,„ Is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C4096 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^, = 5V ± 1 0%. Vpp = V33 to V,,. = to 70X) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 1 ns 

• Output load: 1 TIL Gate + 1 00 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V/2.0 V 







HN27C4096-10 


HN27C4096-12 


HN27C4096-12 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




100 




120 




150 


ns 


CE = OE = V,, 


Chip Enable Access Time 






100 




1^0 




150 


ns 


OE = V„ 


Output Enable Access 
Time 


toE 




60 




60 




70 


ns 


CE = V„ 


Output Disable to High-Z ^ 


toF 





35 





40 





50 


ns 


CE = V„ 


Output Hold to Address 
Change 


^OH 


5 




5 




5 




ns 


CE = OE = V,L 



Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 



■ READ TIMING WAVEFORM 



Address 



CE Standby Mode 



pp 



X 



\ Active Mode 

^EEI 



Data Out 



/ 



Standby Mode 



I OH 



Data Out Valid 



(TD.R.HN27C4096) 
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HN27C4096 Series 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 



(V^c = 6.25 V ± 0.25 V, Vpp = 1 2.5 V ± 0.3 V, = 25 °C ± 5 °C) 



Item 


Symbol 


Min. 


TvD 


Max. 


Unit 


Test Condition 


Input Leakage Current 








2 




V,^ = 6.5 V/ 0.45 V 


Operating V^^ Current 








50 


mA 




Operating Vpp Current 


Idd 

PP 






70' 


mA 


CE = V,, 

1 L 


Input Voltage ^ 


v,„ 


2.2 






V 








-0.15 




0.8 


V 






v„ 


11.5 


12.0 


12.5 


V 




Output Voltage 


VoH 


2.4 






V 


loH = -400nA 










0.45 


V 


'oh = 2-1 mA 



Notes: 1. V^.^. must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 1 3 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while 



Vpp- \C.^ V. 

4. Do not change Vpp from Vj^ to 1 2.5 V or 1 2.5 V to V, ^ when CE = low. 

5. V, L min = -0.6 V for pulse width < 20 ns. 

6. If V,„ is over the specified maximum value, programming operation can not be guaranteed. 

7. Ipp = 40 mA in Word Programming Mode. 
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HN27C4096 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(V^c = 6.25 V ± 0.25 V, Vpp = 1 2.5 v ± 0.3 V. = 25*»C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 20 ns 

• Reference levels for measuring timing: 0.8 V /2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


AS 


2 






|IS 




Address Hold Time 


An 









)IS 




Data Setup Time 


tnc 
DS 


2 






)XS 




Data Hold Time 


tnu 
DH 


2 






US 




Chip Enable Setup Time 


^CES 


2 






^S 




Vpp Setup Time 


^VPS 


2 






us 




Vcc Setup Time 


^VCS 


2 






^S 




Output Enable Setup Time 


^OES 


2 






^s 




Output Disable Time 


^DF 







130 


ns 




Programming Pulse Width 


^PW 


47.5 


50.0 


52.5 


^s 




Data Valid from Output Enable Time 


toE 







150 


ns 




Chip Enable Pulse Width During Data Latch 


^LW 


1 










Output Enable = V^^ Setup Time 


^OHS 


2 






\is 




Output Enable = V„ Hold Time 


^OHH 


2 






\\s 




Output Enable Hold Time 




2 






^is 




Vpp Hold Time 


^VRS 


1 






\xs 




Page Programming Reset Time 


^VLW 


1 






^s 





Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 

2. Page Program Mode will be reset when Vpp is set to V^.^. or less. 
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HN27C4096 Series 



■ PAGE PROGRAMMiNG FLOWCHART 

The Hitachi HN27C4096 can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Note: 1 . To set the device into Page Programming, apply 1 2.5 V to Vpp then followed by applying 
12 V to OE. The device operates in Page Program Mode until reset. 
2. To reset the Page Program Mode, set Vpp = V^c or less. 



( START ) 



SET PAGE PROG. LATCH MODE 
Vpp=12.5±0.3V Vcc=6.25±0.25V 
CfE=12.0±0.5V 



I 



Address = 



EE 



n = 



Latch 



Address + 1 


Adress 












Latch 












Address + 1 


Adress 












Latch 












Address + 1 


Adress 



Latch 



n + 1 



Address + 1 Adress 



SET PAGE PROGA/ERIFY MODE 
Vpp=12.5±0.3V Vcc=6.25±0.25V 



Program tpy^ = 50ms±5% 




NOGO 



SET READ MODE 
Vcc=5.0±0.5V Vpp=VCC 





NO 



NOGO 



C >=AIL ) 



(FC.PP.HN27C4096) 
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HN27C4096 Series 



■ PAGE PROGRAMMING TIMING WAVEFORM 



AO, A1 



Data 



fpp 



vcc 



Vcc 
Vcc 
'vcc 



CE 



OE ^iH 



Page Program Mode 



1 



Program Data Latch Page Program 



tos 



tAH 



tOHS 



tOHH 



1. 



tCES 



tpw 



Program Verify 



ozo 



tOE 



-6-6-B 

Data Out Valid 



WW/ 



tVRS 



(TD.PP.HN27C4096) 
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HN27C4096 Series — — — 

■ WORD PROGRAMMING FLOWCHART 

The Hitachi HN27C4096 can be programmed With the high performance Word Programming algorithm 
shown In the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

( START ) 



SET PROG/VERIFY MODE 
Vpp=12.5±0.3V Vec=6.25±0.25V 



Address=0 



n = 



n + 



Program tpw=50MS±5% 



Address + 1 -^Address 




SET READ MODE 
Vcc=5.0±0.5V Vpp=Vcc 




NOGO 



C FAIL ) 



(RG.P.HN27C4096) 
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HN27C4Q96 Series 



■ WORD PROGRAMMING TIMING WAVEFORM 



Address 



Data 



Program 



Jas 



< 



tos 



Vcc 
Vet 



JvPg 



Vcc v^??"'-^^f 



jvcs 



CE 



OE 



Data In Stable 



> 



Jpvv 



Program Verify 



:><z 



tAH 



<: 



Data Out Val d 



tDI = 



> 



(TD.P.HN27C4096) 
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HN27C4096 Series 



■ OPTIONAL PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096 can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. 

Please refer to the timing specifications for page programming and word programming. 



( START ) 
t 



SET PAGE PROG. LATCH MODE 
Vpp=12.5±0.3V Vcc=6.25±0.25V 
0E=1 2.010.5V 



Latch 
"1~ 



Address + 1 
31 



Latch 



Address ■»■ 1 -* Adress | 

I Lateii I 
Address + 1 -+ Adress 



Latch 

ZEZ 



J 



SET PAGE PROG. MODE 
Vpp=12.5±0.3V Vcc=6.25±0.25V 

X 




Last 

IdressJ^ 



PAGE PROG. RESET 
Vpp=VCC=6.25±0.25V 



SET WORD PROG.A/ERIFY MODE 
Vpp=12.5±0.3V Vcc^6.25±0.25V 



Address + 1 -> Address 




Verify 
NOGOT 



X 



I Program tpyy = 50ms±5% 




Address + 1 -> Address"^ | Program tpyy = 50|js±5% j 



( PAIL ) 
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OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 

Page Program Mode 



A2-A17 



AO, A1 



Data 



Vcc 
Vcc 



Vcc 
CE 

OE ViH 



J 

Program Data Latch 



t^s 



toHS 



I bs 



tOHH 



V *PW }k 



Page Program 



tAH 



toES 



5C 




^VRS tvLW 



11 



tvps 



, Data out; J 



A 



Word Program Mode 



Program Verify Program 



tos 



tAH 



H 



Data 



HtOH 

instable I 



' tpw ' 
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HN27C4096 Series , 



■ ERASING THE HN27C4096 

The Hitachi HN27C4096 Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 
exposure to ultraviolet light of 2537A. All of the data is changed to "1 " aftqr this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 1 6 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C4096 SERIES IDENTIFIER CODE 



Identifier 


Ac 


l/Oe-l/0,, 


I/O, 


l/Oe 


I/O, 


«/04 


I/03 


I/O, 


I/O, 




Hex Data 


Manufacturer Code 


v.. 


X 

















1 


1 


1 


07 


Device Code 




X 


1 





1 











1 





A2 



Notes: 1. Vcc>5.0V±10% 

2. A9 = 12.0V±0^ 

3. A-A3»A,,-A,,,CE,0E = V„ 

4. X = Don't Care 



■ HN27C4096CP RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C4096CP package, please make the following screening (baking without bias) 
shown below: 



Program and 
Verify with 
Programmer 



Bake at 
125to150°G 
for 24 to 48 hrs 



Verify 
Read 
Out 



Mount 



(RSC.EPROM) 
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Preliminary 



4M (256K X 16-bit) UV EPROM 

■ DESCRIPTION 

The Hitachi HN27C4096H is a 4-Megabit Ultraviolet Erasable 
and Electrically Programmable Read Only Memory organized as 
262,144 X 16-bits. 

The HN27C4096H features high speed access times of 70 and 
85 ns and low power dissipation. This combination makes the 
HN27C4096H suitable for high speed 1 6 and 32-bit microcomputer 
systems. The HN27C4096H offers high speed programming using 
page programming mode. 

Hitachi's HN27C4096H is offered in JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
LCC packages. This allows socket replacement with Mask ROMs. 

■ FEATURES 

• High Speed Access Times: 

70 ns/85 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 35 mW/MHz (typ) 
Standby Mode: 30 mA (max) 

• High Speed Page and Word Programming: 

Page Programming Time: 3.5 sec (min) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 

• Packages: 

40-pin Ceramic DIP 
44-lead Ceramic LCC 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN27C4096HG-70 


70 ns 


40-pin Ceramic DIP 


HN27C4096HG-85 


85 ns 


(DG-40A) 


HN27C4096HCC-70 


70 ns 


44-lead Ceramic LCC 


HN27C4096HCC-85 


85 ns 


(CC-44) 
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(CC-44) 



HN27C4096H Series - 

■ PIN ARRANGEMENT 



HN27C4096HG Series 



Vppp 



CE 
I/015 
1/014 
I/013 
1/012 
I/011 
1/01 
1/09 
1/08 
Vss 
1/07 
1/06 
1/05 
1/04 
1/03 
1/02 
1/01 
l/OO 
OE 



1 

q2 
□ a 

114 



5 
6 
7 

ds 

1=9 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



40-PIN 
DIP 
TOP VIEW 



40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



□ VCC 
□A17 

□ A16 
□A15 
□A14 

□ A13 
□A12 
□A11 

□ A10 
□A9 

□ Vss 
□A8 
□A7 
□A6 
□A5 
□A4 
□A3 
□A2 
□A1 
□AO 



(PinD40.HN27C4096H) 



HN27C4096HCC Series 



1/013 1/014 1/015 CE VppNC VqcAI? A16 A15 A14 
X 6 5 4 3 2 1 44 43 42 41 40^ 



I/012C: 
1/011 C 
1/01 OC 
1/09 CI 
1/08 C 
VssC: 
NCC 
1/07 C 
1/06 C 
1/05 C 



1/04 C 17 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



44-LEAD 

PLCC 
TOP VIEW 



39 
38 
37 
36 
35 
34 
33 
32 
31 
30 



□ A13 

□ A12 

□ All 

□ A10 

□ A9 

□ Vss 

□ NC 

□ A8 

□ A7 

□ A6 



29 □A5 



\18 19 20 21 22 23 24 25 26 27 28/ 
1/03 1/02 1/01 l/OO OE NC AO A1 A2 A3 A4 



(PinQ44.HN27C4096H) 



PIN DESCRrPTION 



Pin Name 


Function 


Aq - A^7 


Address 


1/0,-1/0,3 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 




Power Supply 


Vpp 


Programming Supply 


V33 


Ground 


NC 


No Connection 
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BLOCK DIAGRAM 



A170- 



l/OOO- 

S 

I/015 0- 



CE O- 



Vss O- 



OE O [fiX^^^^C)" 

Vcc O ^Z)~ ' 



X- 

Decoder 



2048 X 2048 
Memory Matrix 



Input 
Data 
Control 



Y- Gating 



Y - Decoder 



6 6 
AO A6 



: High 



Threshold Inverter 



(BD.HN27C4096H) 



■ MODE SELECTION 



Mode 


V 


^cc 


CE 


5e 




I/O 


Read 


V -V 
^ss ^cc 


Vcc 


Va 


Va 


X' 


Dour 


Output Disable 


V -V 

*ss *cc 


Vcc 


Va 


v,„ 


X 


High-Z 


Standby 


V -V 


V 

^cc 


v,„ 


X 


X 


High-Z 


Page 


Page Prog. Set 


Vpp 


^cc 


v,„ 


v„^ 


X 


High-Z 


Prog. 


Page Data Latch 


Vpp 


^cc 


Va 


v„ 


X 






Page Program 


Vpp 




v,, 


v,„ 


X 


High-Z 




Page Prog. Verify 


Vpp 


V 


v,„ 


v,, 


X 






Page Prog. Reset 


^cc 


V 


V,H 


v,„ 


X 


HIgh-Z 


Word 


Program 


Vpp 


V 


V,L 


V,H 


X 




Prog. 


Program Verify 


Vpp 


V 


V,H 


Va 


X 


Dour 




Optional Verify 


Vpp 


Vcc 


V.u 


v„ 


X 


^OUT 




Program Inhibit 


Vpp 


Vcc 


v,„ 


V,H 


X 


High-Z 


identifier 


V -V 


V 

•cc 


v,. 


Va 


Vh 


ID 



Notes: 1. X = Don't Care. Vpp = V to V^ 
2. 11.5 V^V„< 12.5 V 
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HN27C4096H Series 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit . 


Supply Voltage ^ 


^cc 


-0.6 to +7.0 


V 


Programming Voltage ^ 


V 

pp 


-0.6 to +13.5 


V 


All Input and Output Voltage^-^ 


V V 

IN, OUT 


-0.6 to +7.0 


V 


Ag and OE Voltage ^ 


V,o 


-0.6 to +13.0 


V 


Operating Temperature Range 


^OPR 


Oto+70 


°C 


Storage Temperature Range ^ 


^STG 


-65 to +125 


°C 


Storage Temperature Under Bias 


"''bias 


Oto+80 





Notes: 1. Relative to Vgg. 

2. V, ^, Vqut-, and V,o min = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

■ CAPACITANCE(T^ = 25X,f = 1MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








12 


PF 


v„ = ov 


Output Capacitance 


^OUT 






20 


PF 





■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, = V33t0 T, = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 






2 


HA 


V„ = 5.5V 


Output Leakage Current 


'to 






2 


[tA 


Vqut = 5.5 V/0.45 V 


Operating Current 


'cci 






30 


mA 


Iq^j^ = mA, f = 1 MHz 




'cC2 






140 


mA 


lQUT = O mA,f = 14.3 MHz 


Standby V^c Current 


'sB 






30 


mA 


CE = V, 


Vpp Current 


lppi 




1 


20 


ixA 


Vpp = 5.5 V 


Input Voltage 




2.2 






V 






Va 


-0.3 1 




0.8 


V 




Output Voltage 


^OH 


2.4 






V 


loH = -400nA 










0.45 


V 


Iql = 2.1mA 



Notes: 1 . V, ^ min = -1 .0 V for pulse width < 50 ns. 

V, L min = -2.0 V for pulse width < 20 ns. 
2. V,„ max = Vcc + 1 .5 V P^'^® width < 20 ns. 

If V,j^ is over the specified maximum value, Read operation can not be guaranteed. 
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■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,^ = 5V ± 10%. Vpp = V33 to V,,. T, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TTL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 1 .5 V 







HN27G4096H-70 


HN27C4096H-85 




Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 


^ACC 




70 




85 


ns 


CE = OE = V,L 


Chip Enable Access Time 


tcE 




70 




85 


ns 


OE = V„ 


Output Enable Access 
Time 






40 




45 


ns 


CE = V„ 


Output Disable to High-Z ^ 


W 





30 





30 


ns 


CE = V„ 


Output Hold to Address 
Change 


^OH 


5 




5 




ns 


CE = OE = V„ 



Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 



■ READ TIMING WAVEFORM 



Address 



CE Standby Mode 



OE 



X 



\ Active Mode 

tcE 



Data Out 



/ Standby Mode 



I OH 



K Data Out Valid ) 
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■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(V^c = 6-25 V ± 0.25 V, Vpp = 1 2.5 V ± 0.3 V, = 25 °C ± 5 °C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








2 


fiA 


V,^ = 6.5 V/ 0.45 V 


Operating V^^^, Current 


^CC 


_ 


> 


50 


mA 




Operating Vpp Current 




_ 


_ 


70 7 


mA 


CE = V,L 


Input Voltage ^ 


V,H 


2.2 






V 








-0.15 




0.8 


V 








11.5 


12.0 


12.5 


V 




Output Voltage 


VoH 


2.4 






V 


Ioh = -400mA 










0.45 


V 


«0H = 2.1 mA 



Notes: 1 . V^^ must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 1 3 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while 



Vpp- tC.Kf V. 

4. Do not change Vpp from V,l to 12.5 V or 12.5 V to V,l when CE = low. 

5. V, ^_ min = -0.6 V for pulse width < 20 ns. 

6. If V,j^ is over the specified maximum value, programming operation can not be guaranteed. 

7. Ipp = 40 mA in Word Programming Mode. 
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■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(V^c = 6.25 V ± 0.25 V, Vpp = 1 2.5 v ± 0.3 V, = 25°C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <20ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


AS 


2 






^s 




Address Hold Time 











|XS 




Data Setup Time 




2 






)XS 




Data Hold Time 


DH 


2 






M,s 




Chip Enable Setup Time 


^CES 


2 






^s 




Vpp Setup Time 

rP ~ 


^VPS 


2 






^s 




Vjjj. Setup Time 


^CS 


2 




_ 


jlS 




Output Enable Setup Time 




2 






^is 




Output Disable Time 


toF 







130 


ns 




Programming Pulse Width 


^PW 


47.5 


50.0 


52.5 


^is 




Data Valid from Output Enable Time 


toE 







150 


ns 




Chip Enable Pulse Width During Data Latch 


^LW 


1 






lis 




Output Enable = V„ Setup Time 


^OHS 


2 






^s 




Output Enable = V„ Hold Time 


^OHH 


2 






|XS 




Output Enable Hold Time 


^OEH 


2 






\iS 




Vpp Hold Time 


^VRS 


1 






lis 




Page Programming Reset Time 


^VLW 


1 






\xs 





Note: 1 . tjjp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 

2. Page Program Mode will be reset when Vpp is set to V^.^ or less. 
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HN27C4096N Series 



■ PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096H can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Note: 1 . To set the device into Page Programming, apply 1 2.5 V to Vpp then followed by applying 
1 2 V to OE. The device operates in Page Program Mode until reset. 
2. To reset the Page Program Mode, set Vpp = Vj,^ or less. 



( START ) 



SET PAGE PROG. LATCH MODE 
Vpp=12.5±0.3V Vcc=6.25±0.25V 
OE=12.0±0.5V 



Address = 





n = 



Utch 



Address + 1 


Adress 












Latch 






♦ 






Address + 1 


Adress 












Latch 












Address + 1 


Adress 



Latch 



n + 1 -> n 



SET PAGE PROG/VERIFY MODE 
Vpp=12.5±0.3V Vcc='6.26±0.25V 



Address + 1 Adress 



Program \py^ = 50ms±5% 




NOGO 



SET READ MODE 
Vcc=5.0±0.5V Vpp=VCC 




NOGO 



( END ) 



( FAIL ) 



NO 




(FC.PP.HN27C4096H) 
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■ PAGE PROGRAMMING TIMING WAVEFORM 



A2-A17 



AO. A1 



Data 



+ 1.25 L- 



Vcc 
Vcc- 



vcc 



CE 



OE 



Page Program Mode 



1 



1 



Program Data Latch Page Program 



•as 



tos 



tAH 



OZ)G(Z ZX 



Data 



toHS 



tohiHj 



tCES 



tOES. 



Program Verify 



ozo: 



Joe 



-Q-Q-B 

Data Out Valid 



WW 



tvRS 



V 
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■ WORD PROGRAMMING FLOWCHART 

The Hitachi HN27C4096H can be programmed with the high performance Word Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
deyice^or deterioration in reliability of programmed data. 

( START ) 



SET PROG/VERIFY MODE 
Vpp=12.5±0.3V Vcc='fe.25±0.25V 



Address=0 



n = 



n + 1~»n 



Program tpw=50MS±5% 



Address + 1 -^Address 




SET READ MODE 
Vcc=5.0±0.5V Vpp=Vcc 




NOGO 



( END ) ( FAIL ) 

(FCP.HN27C4096H) 
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■ WORD PROGRAMMING TIMING WAVEFORM 



Address 



Data 



x: 



Program 



< 



*DS. 



Vpp 



jypg 



tycs 



CE 



OE 



Data In Stable 



> 



Program Verify 



IxCZ 



tAH 



Data Out Val d 



tor 



Joes. Jge 



> 
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■ OPTIONAL PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096H can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. 

Please refer to the timing specifications for page programming and word programming. 



C START ) 



SET PAGE PROG. LATCH MODE 
Vpp=12.5±0.3V Vcc=6.25±0.25V 



Address = I 



Latch 



Address + 1 Adress 



Latch 
X 



Address + 1 * Adress 



Address + 1 > Adress 

X 



Latch 



SET PAGE PROG. MODE 
Vpp=12.6±0.3V Vcc=6.25±0.25V 

X 



I Address + 1 Address [ | Program tpyy « 50ps±5% 



NO 




PAGE PROG. RESET 
Vpp=VCC=6.25±0.25V 



SET WORD PROG./VERIFY MODE 
Vpp=12.5±0.3V Vcc=6.25±0.25V 



Address + 1 -» Address 




( END ) 



( PAIL ) 



(FC.OPP.HN27C4096H) 
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■ OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 



A2-A17 



AO, A1 



Data 



vcc 



Vpp 

Vcc 
Vcc 
Vcc 



+ 1.25 U 



CE 



Vh 



OE ^'H 



Page Program Mode 



1 



1 



Program Data Latch 



]GOCi 



tOHS 



Iph 



I tos 

\ stable A A 2 



tOHH 



V ^PW 



Page Program 



tCES 



tAH 




IVRS tvLW 



2i 
3[ 



I bata out,. J 



tvps 



tOES 



A 



Word Program Mode 



Program Verify Program 



tAH 



Data in stable 



tcES 



tpw 
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■ ERASING THE HN27C4096H 

The Hitachi HN27C4096H is erased by exposure to ultraviolet light of 2537A. All of the data is changed to 
"1 " after this erasure procedure. The minimum integrated dose (UV intensity x exposure time) for erasure is 1 5 
W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C4096H SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O3-I/O,, 


I/O, 


I/O, 


I/O, 


I/O. 


I/03 


I/02 


I/O, 




Hex Data 


Manufacturer Code 




X 

















1 


1 


1 


07 


Device Code 




X 


1 





1 











1 





A2 



Notes: 1. Vcc = 5.0V±10% 

2. Ag = 12.0V±0^ 

3. A,.A3.A,oA7»CE,OE = V„ 

4. X = Don't Care 
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Preliminary 



4M (51 2K X 8-bit) UV and OTP EPROM 

■ DESCRIPTION 

The Hitachi HN27C4001 is a4-Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 524,288 x 8-bits. 

The HN27C4001 features fast address access times of 1 00, 1 20 
and 150 ns and low power dissipation. This combination makes the 
HN27C4001 suitable for high speed 16 and 32-bit microcomputer 
systems. The HN27C4001 offers high speed programming using 
page programming mode. 

Hitachi's HN27C4001 is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in 32-pin Ceramic DIP. This allows socket 
replacement with Mask ROMs and Flash Memory. The HN27C4001 
is also available in 32-lead Plastic TSOP packages with both 
standard and reverse bend leads. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The TSOP packaged device is One-Time Programmable and 
once programmed, can not be rewritten. 

■ FEATURES 

• Fast Access Times: 

1 00 ns/1 20 ns/1 50 ns (max) 

• Single Power Supply: 

Vcc = 5V±10% 

• Low Power Dissipation: 

Active Mode: 35 mW/MHz (typ) 
Standby Mode: 5 jiW (max) 

• High Speed Page and Word Programming: 

Page Programming Time: 3.5 sec (min) 

• Programming Power Supply: 

Vpp = 12.5 V± 0.3 V 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
Mask ROM and Flash Memory Compatible 

• Packages: 

32-pin Ceramic DIP 

32-lead Plastic TSOP (Type II) 

■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN27C4001G-10 


100 ns 


32-pin Ceramic DIP 


HN27C4001G-12 


120 ns 


(DG-32) 


HN27C4001G-15 


150 ns 




HN27C4001TT-12 


120 ns 


32-lead Plastic TSOP 


HN27C4001TT-15 


150 ns 


(TTP-32D) 


HN27C4001RR-12 


120 ns 


32-lead Plastic TSOP 


HN27C4001RR-15 


150 ns 


(TTP-32DR) 






Reverse bend 




(DG-32) 



(TTP-32D) 



(TTP-32DR) 
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HN27C4001 Series 

■ PIN ARRANGEMENT 



HN27C4001G Series 



Vpp 
A16 IZ 
A15 
A12 

A7 

A6 

A5 

A4 



A3 C 
A2 C 
A1 C 
AO C 
l/OO IZ 
1/01 C 
1/02 IZ 

Vss I 



10 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



32-PIN 
DIP 
TOP VIEW 



32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 



=lVcc 

□ A18 

□ A17 

□ A14 

□ A13 

□ A8 

□ A9 

□ All 

□ OE 

□ A10 

□ CE 

□ 1/07 

□ 1/06 

□ 1/05 

□ 1/04 

□ 1/03 



(PinD32.HN27C4001) 



HN27C4001TT Series 



Vpp 

A16 
A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
l/OO 
1/01 
I/02 

Vss 



[Z 
[Z 

n. 
iz 

c 

IZ 

z 
c 

IZ 

z 
z 
z 
z 
z 
z 



iO 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



32 
31 
30 
29 
28 
27 

STANDARD 26 
PINOUT 
32-LEAD 25 

TSOP 
TOP VIEW 

23 
22 
21 
20 
19 
18 
17 



Z A18 
Zl A17 
Z A14 
Z A13 

□ A8 

□ A9 

□ AU 
Z OE 

□ A10 
Z CE 
Z 1/07 

□ 1/06 
Z 1/05 
Z 1/04 
Z 1/03 



{PinT232.HN27C4001T) 



HN27C4001RR Series 



PIN DESCRIPTION 



Pin Name 


Function 


\ ' ^18 


Address 


1/0,-1/0, 


Input/Output 


CE 


Cliip Enable 


OE 


Output Enable 


^cc 


Power Supply 


Vpp 


Programming Supply 


Vgg 


Ground 



Vcc 1= 
A18 Z 
A17 Z 
A14 Z 
A13 Z 



A8 
A9 

Ajn 

OE 
AjlO 

CE 
1/07 
1/06 
1/05 
1/04 
1/03 



z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 



32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 



STANDARD 
PINOUT 
32-LEAD 
TSOP 

TOP VIEW 



Oi 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



Z Vpp 
Z A16 
Z A15 
Z A12 
Z A7 
Z A6 
Z A5 
Z A4 
Z A3 
Z A2 
Z A1 
Z AO 
Z l/OO 
Z 1/01 
Z 1/02 



V 



ss 



(PinT232,HN27C4001R) 
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HN27C4001 Series 



BLOCK DIAGRAM 
O 

A6-A9 
A11 -A18 




A0-A5, A10 



hKp High Threshold 
^ Inverter 



(BD.HN27C4001) 



MODE SELECTION 



Mode 


Vpp 


Vcc 


CE 


OE 


A, 


I/O 


Read 


V -V 

^ss ^cc 


V 

^cc 


Va 


V,u 


X' 


Dour 


Output Disable 


V -V 


V 


Va 


v,„ 


X 


High-Z 


Standby 


V -V 


Vcc 


V,H 


X 


X 


High-Z 


Page 


Page Prog. Set 


Vpp 


V 


V,H 


v„^ 


X 


High-Z 


Prog. 


Page Data Latch 


Vpp 


Vcc 


Va 


Vh 


X 






Page Program 


Vpp 


V 


V,. 


V,H 


X 


High-Z 




Page Prog. Verify 


Vpp 


Vcc 


V,H 


V,L 


X 






Page Prog. Reset 


V 


Vcc 


V,H 


v,„ 


X 


High-Z 


Word 


Program 


V 

Vpp 


Vcc 


V,u 


V,H 


X 




Prog. 


Program Verify 


Vpp 


Vcc 


v,„ 


v„ 


X 


Dou-. 




Optional Verify 


Vpp 


Vcc 


v„ 


Va 


X 


Doc. 




Program Inhibit 


Vpp 


Vcc 


v,„ 


V,H 


X 


Higl- 


Identifier 


V -V 


Vcc 


v„ 


Va 


Vh 


ID 



Notes: 1 . X = Don't Care. Vpp = V to 
2. 11.5 V<V„< 12.5 V 



V 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, OA 94005-1819 • (415) 589-8300 



4-93 



HN27C4001 Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.6 to +7.0 


V 


Programming Voltage ^ 


V 


-0.6 to +13.5 


V 


AMI iii|JUlctllU v/UipUl VUllciyc 


v v 

*IN, ''out 


-0 R tn J.7 n 
v/.D lU +/ .V 


w 

V 


Ag and OE Voltage ^ 


V,o 


-0.6 to +13.0 


V 


Operating Temperature Range 


"""oPR 


Oto+70 


°c 


Storage Temperature Range ^ 


"^STG 


-65 to +125^ 
-55 to +125 5 


°c 


Storage Temperature Under Bias 


"^BIAS 


-20 to +80 
-10 to +80 5 





Notes: 1. Relative to Vgs- 

2. V, ^, Vq^^, and V,jj min = -2.0V for pulse width < 20 ns. 

3. Device storage temperature range before programming. 

4. HN27C4001G. 

5. HN27C4001TTandHN27C4001RR. 



■ CAPACITANCE (T3 = 25°C, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance 








12 


PF 


v,. = ov 


Output Capacitance 


^OUT 






20 


PF 


VouT = OV 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, = V^to V^, T, = to 70X) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








2 


HA 


V„ = 5.5V 


Output Leakage Current 


Ko 






2 


ha 


Vq^^^ = 5.5 V/0.45 V 


Operating V^^. Current 


' CC1 






30 


mA 


= mA, f = 1 MHz 




'CC2 






1003 
90^ 


mA 
mA 


loyT. = 0mA,f=10MHz 
Iq^j^ = mA, f = 8.4 MHz 


Standby V^c^"''''®"^ 


■SBI 






1 


mA 


CE = V„ 




'SB2 




1 


20 




CE = Vcc± 0.3 V 


Vpp Current 


•PPI 




1 


20 


HA 


Vpp = 5.5 V 


Input Voltage 




2.2 






V 






Va 


-0.3^ 




0.8 


V 




Output Voltage 


VoH 


2.4 






V 


Io„=:.400mA 










0.45 


V 


loL = 2.1 mA 



Notes: 1. V, ^ min = -1 .0 V for pulse width < 50 ns. 

V, L min = -2.0 V for pulse width < 20 ns. 

2. V^^^ max = V^c + 1 .5 V for pulse width < 20 ns. 

If V,„ is over the specified maximum value, Read operation can not be guaranteed. 

3. HN27C4001G. 

4. HN27C400lTTandHN27C4001RR. 

HITACHI 
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HN27C4001 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V,, = 5V ± 10%, Vpp = V33 to T, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 1 ns 

• Output load: 1 TIL Gate + 100 pF (Including scope and jig) 

• Reference levels for measuring timing: 0.8 V/2.0 V 







HN27C4001-10 


HN27C4001-12 


HN27C4001-15 




Test 


Item 


Symbol 


Min. 


Max. 


Min; 


Max. 


Min. 


Max. 


Unit 


Condition 


Address Access Time 






100 




120 




150 


ns 


CE = OE = V,L 


Chip Enable Access Time 






100 




120 




150 


ns 


OE = V„ 


Output Enable Access 
Time 


«oe 




60 




60 




70 


ns 


CE = V„ 


Output Disable to High-Z ^ 







35 





40 





50 


ns 


CE = V„ 


Output Hold to Address 
Change 


^OH 


5 




5 




5 




ns 


CE = OE = V,L 



Note: 1 . t^p is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 



READ TIMING WAVEFORM 



Address 



X 



GE Standby Mode 



OE 



\ Active Mode 

TTsn 



IQE 



^ACC 



Data Out 



X 



/'standby Mode 



^DF 



^OH 



Data Out Valid 



(TD.R.HN27C4001) 
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HN27C4001 Series 



■ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(V^c = 6-25 V ± 0.25 V, Vpp = 1 2.5 V ± 0.3 V, X = 25 °C ± 5 °C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 




- 


- 


2 


^lA 


V,^ = 6.5 V/ 0.45 V 


Operating V^.^. Current 


'cc 


- 


- 


50 


mA 




Operating Vpp Current 


Ipp 


- 


- 


70 


mA 


CE = V„ 


Input Voltage ^ 


V,H 


2.2 






V 








-0.15 




0.8 


V 






v„ 


11.5 


12.0 


12.5 


V 




Output Voltage 




2.4 






V 


Ioh = -400mA 




Vol 






0.45 


V 


Iqh = 2.1 mA 



Notes: 1 . V^^. must be applied before Vpp and removed after Vpp. 

2. Vpp must not exceed 1 3 V, including overshoot. 

3. Device reliability may be adversely affected if the device is installed or removed while 
Vpp = 12.5 V. _ 

4. Do not change Vpp from V,l to 1 2.5 V or 1 2.5 V to V, ^ when CE = low. 

5. V, L min = -0.6 V for pulse width < 20 ns. 

6. If V,^ is over the specified maximum value, programming operation can not be guaranteed. 
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HN27C4001 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 

(V^c = 6.25 V ± 0.25 V, Vpp = 1 2.5 v ± 0.3 V, = 25°C ± 5°C) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <20ns 

• Reference levels for measuring timing: 0.8 V / 2.0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Address Setup Time 


tAS 


2 


- 


- 


\xs 




Address Hold Time 







- 


- 






Data Setup Time 


tos 


2 


- 


- 


^is 




Data Hold Time 




2 


- 


- 


^s 




Chip Enable Setup Time 


^CES 


2 


- 


- 


\is 




Vpp Setup Time 


Kps 


2 


- 


- 


\is 




Vjj^ Setup Time 


^VCS 


2 


- 


- 


\is 




Output Enable Setup Time 




2 


- 


- 


\is 




Output Disable Time 







- 


130 


ns 




Programming Pulse Width 




47.5 


50.0 


52.5 


\is 




Data Valid from Output Enable Time 









150 


ns 




Chip Enable Pulse Width During Data Latch 


u 


1 






^is 




Output Enable = V„ Setup Time 


^OHS 


2 






^s 




Output Enable = V„Hold Time 


^OHH 


2 






^s 




Output Enable Hold Time 




2 






^s 




Vpp Hold Time 


^VRS 


1 






^is 




Page Programming Reset Time 




1 






^s 





Note: 1 . tpp is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN27C4001 Series 



■ PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4001 can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 

Note: 1 . To set the device into Page Progrannming, apply 1 2.5 V to Vpp then followed by applying 
12 V to OE. The device operates in Page Program Mode until reset. 
2. To reset the Page Program Mode, set Vpp = V^c or less. 



Address + 1-> Address 



( START ) 



SET PAGE PROG. LATCH MODE 
Vpp = 12.5 ±0.3 V, Vcc = 6.25 ± 0.25 V 
OE = 12.0 ± 0.5 V 



I Addris = I 



I ] 



Address + 1 -> Address 
■ t . 



NO 




SET PAGE PROG./VERIFY MODE 
Vpp = 12.5 ± 0.3 V, Vcc = 6.25 ± 0.25 V 

i 



Program tpy^ = 50ms ± 5% 




NOGO 




SET READ MODE 
Vcc = 5.0 ± 0.5 V, Vpp = Vcc 




NOGO 



( END ) 



C FAIL ) 



(FC.PP.HN27C4001) 
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HN27C4001 Series 



■ PAGE PROGRAMMING TIMING WAVEFORM 



A3-A18 



AO, A2 



Data 



Vcc 
Vcc* 



Vcc 

Vcc 
CE 

Vh 

OE ViH 

V(L 



Page Program Mode 



Program Data Latch ^ ^ Page Program Program Verity 



tps 



toHS 



. 
\- Data in 
Stable 



tOHH. 



J 



tcES 



tpw 



k)ES 



tAH 



Joe 



Data Out Valid 



tvRS 



(TD.PP.HN27C4001) 
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HN27C4001 Series — — — 

■ BYTE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096H can be programmed with the high performance Byte Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 



( START ) 



SET PROG/VERIFY MODE 
Vpp = 12.5 ± 0.3V, Vcc = 6.25 ± 0.25 V 



Address = 



n = 



n + 1->n 



Program t = 50 ms ± 5% 



Address + 1^ Address 




NOGO 



SET READ MODE 
Vcc = 5.0 ± 0.5 V, Vpp = Vcc 




READ 
^All Address, 



GO 
( END ) 



NOGO 




( FAIL ) 



(FC.P.HN27C4001) 
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HN27C4001 Serres 



■ BYTE PROGRAMMING TIMING WAVEFORM 



Address 



Data 



Vpp 



Vcc 



CE 



OE 



Program 



tAS 



Vpp 
Vcc 



Vcc+1.25 

Vcc 



Data In Stable 



tos 



tvps 



tvcs 



> 



tpw 



tees 



Program Verify 



:>c: 



tAH 



< 



Data Out Valid 



tOE 



toF 



(TD.P.HN27C4001) 
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HN27C4001 Series 



■ OPTIONAL PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4001 can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Byte Verify. It can be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. 

Please refer to the timing specifications for page programming and byte programming. 



C START ) 



SET PAGE PROG. LATCH MODE 
Vpp = 12.5 ±0.3V, Vcc = 6.25 ± 0.25 V 
OE = 12.0 + 0.5V 



I Address = | 



C 



I Latch"" 



Address + 1-» Address 



Address + 1 
-> Address 




SET PAGE PROG. MODE 
Vpp = 1 2.5 ± 0.3V, Vcc = 6.25 ± 0.25 V 



Program tpyy = 50 |js ± 5% 




SET PROG. RESET 
Vpp = Vcc = 6.25V ± 0.25 V 



SET WORD PROG. A/ERIFY MODE 
Vpp = 12.5 ± 0.3V, Vcc = 6.25 ± 0.25 V 



A 



I Address = | 




SET READ MODE 
Vcc = 5.0 ± 0.5 V, Vpp = Vcc 



NOGO 




C END ) ( FAIL } 



A 



(FC.OPP.HN27C4001) 
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HN27C4001 Series 



OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 



A3-A18 



AO, A2 



Data 



Vcc 



CE 

Vh 

OE 

V|L 



Page Program Mode 



Program Data Latch 



iJdh 



tOHS 



V. Data in 
Stable 



tOHH 



Page Program 



tAH 



tCES 



5C 



Wps 



WrS tvLW 



tOES 



Byte Program Mode 



^^-l^ff Program 



tos 



{Data out! 
valid 



tOE bp 



tAH 



H tPH 

1 in stable I 



tCES 



' tpw ' 



(TD.OPP.HN27C4001) 
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■ ERASING THE HN27C4001 

The Hitachi HN27C4001 Ceramic DIP package allows the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1 " after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 15 W-sec/cm^. 

■ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 



■ HN27C4001 SERIES IDENTIFIER CODE 



Identifier 


Ao 


I/O, 


I/O, 


I/O, 


I/O, 


I/03 


I/O, 


I/O, 




Hex Data 


Manufacturer Code 



















1 


1 


1 


07 


Device Code 










1 

















20 



Notes: 1, 7^0 = 5.0 V ±10% 

2. A9 = 12.0V±0^ 

3. A,-A3-A,-A,3,CE,OE = V„ 

4. X = Don't Care 



■ HN27C4001TT/RR RECOMMENDED SCREENING CONDITIONS 

Before mounting the HN27C4001TT/RR packages, please make the following screening (baking without 
bias) shown below: 



Program and 
Verify with 
Programmer 



Bake at 
125 to 150°C 
for 24 to 48 hrs 



Verify 
Read 
Out 



Mount 



(RSC.EPROM) 
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NONVOLATILE A4EM0RY DATA BOOK 



Section Five 

Mask ROM 



HITACHI 



HN62321 Series 
HN62331 Series 



1M(128K X 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62321/HN62331 Series is a 1 -Megabit CMOS 
Mask Programmable Read Only Memory organized as 1 31 ,072 x 8- 
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high speed 
provides enough capacity and high performance to be used as a 
character generator in laser printers. 

Hitachi's HN62321 /HN62331 Series is offered with pinouts in 28- 
pin Plastic DIP and 28-lead Plastic SOP packages. 



FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

120/150/200 ns (max) 

• Low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5M.W(typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Packages: 

28-pln Plastic DIP 
28-lead Plastic SOP 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62331P-12 


120 ns 


28-pin 


HN62321P-15 


150 ns 


Plastic DIP 


HN62321BP-20 


200 ns 


(DP-28) 


HN62331F-12 


120 ns 


28-lead 


HN62321F-15 


150 ns 


Plastic SOP 


HN62321BF-20 


200 ns 


(FP-28DA) 



■ PIN DESCRIPTION 



Pin Name 


Function 




Address 




Output 


CE 


Chip Enable 


^cc 


Power Supply 




Ground 




PIN ARRANGEMENT 



HN62321/331P Series 
HN62321BP Series 
HN62321/331F Series 
HN62321BF Series 



A15 


C 


1 


A12 


C 


2 


A7 


c 


3 


A6 


c 


4 


A5 


c 


5 


A4 


c 


6 


A3 


c 


7 


A2 


EI 


8 


A1 


c 


9 


AO 


c 


10 


DO 


c 


11 


D1 


c 


12 


D2 


c 


13 


Vss 


c 


14 



27 
26 
25 
24 

28-PIN 

DIP '^'^ 
28-LEAD 22 
SOP 21 
TOP VIEW 20 

19 
18 
17 
16 
15 



=lVcc 

□ A14 

□ A13 

□ A8 

□ A9 

□ All 

□ A16 
A10 

□ CE 

□ D7 

□ D6 

□ D5 

□ D4 

□ D3 



(PinD28.HN62321/331) 
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HN62321/HN62331 Series 



BLOCK DIAGRAM 



A16 — 



Address 
Buffer 



CE 



Memory 
Array 



3-State 


— DO 


Output 




Buffer 






— 07 



(BD;HN62321/331) 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 


Vt 


-O.Sto Vc^.+ 0.3 


V 


Operating Temperature Range 


"^OPR 


Oto+70 


°C 


Storage Temperature Range 


"'"sTG 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 





Notes: 1 . With respect to Vgg. 

■ CAPACITANCE 

(Vcc = 5V ± 10%, Vss = OV, T^ = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance^ 






10 


PF 


Output Capacitance ^ 


^OUT 




15 


pF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

I DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vss = V, T^ = to 70°G) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


ly 




10 


)iA 


V,N = OtoV,, 


Output Leakage Current 


Ilo 




10 




CE = 2.2W,Vo,, = 0toV,, 


Operating V^.^ Current 


'cc 




50 


mA 


V,, = 5.5V, l,o,, = OmA,t,,= Min. 


Standby V^c Current 


'sB 




30 


^lA 


V,, = 5.5V.CE>V,^-0.2V 


Input Voltage 


v,„ 


2.2^ 


Voc+0.3 


V 








-0.3 


0.8^ 


V 




Output Voltage 




2.4 




V 


Ioh = -205mA 








0.4 


V 


loL = 3.2 mA 



Notes: 1 . HN62331 Series is Vj^ = 2.4 V (min.) and V, ^ = 0.45V (max.). 
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HN62321/HN62331 Series 



AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vpc = 5V ± 1 0%, Vgs = V, = to 70°C) 

Test Conditions 

• Input pulse levels: 

• Input rise and fall times: 

• Output load: 

• Input/Output Timing Reference level: 



HN62321 Series: HN62331 Series: 
0.8 V/ 2.4 V 0.45 V/ 2.4 V 

< 10 ns 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5V 







HN62331 


HN62321 


HN62321B 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


120 




150 




200 




ns 


Address Access Time 


«« 




120 




150 




200 


ns 


CE Access Time 


^ACE 




120 




150 




200 


ns 


Output Hold Time from 
Address Change 


^DHA 

















ns 


Output Hold Time 
from CE 


^DHC 

















ns 


CE to Output in High Z 


t 1 

XHZ 




60 




70 




100 


ns 


CE to Output in Low Z 


^CLZ 


5 




10 




10 




ns 



Notes: 



1 . tcn2 defines the time at which the output becomes an open circuit and is not referenced to 



output voltage levels. 



READ TIMING WAVEFORM 



Address 



CE 



Data Out 



iRC 



X 



I ACE 



HighZ 



mi 



X 



^t 



^DHC- 



DHA 



iCHZ 



Data Out Valid 



HighZ 



(TD.R.HN62321/331) 



Note: 1 . \^^^ , tjjHc are determined by the faster time. 
2. t^ , t^cE are determined by the slower time. 
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HN62321 E Series 



1 M (1 28K X 8-bit) Mask ROM 



■ DESCRIPTION 

The Hitachi HN62321E Series is a 1 -Megabit CMOS Mask 
Programmable Read Only Memory organized as 131 ,072 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high speed 
provides enough capacity and high performance to be used as a 
character generator in laser printers. 

Hitachi's HN62321 E is offered with pinouts in 28-pln Plastic DIP 
and 28-lead Plastic SOP packages. 



FEATURES 

• Single Power Supply: 
Vcc = 5V±10% 



• Fast Access Time: 
_200 ns (max) 

• OE Access Time: 

100 ns (max) 

• Low Power Consumption: 

Active Current: 100 mW (typ) 

• Byte-Wide Data Organization 

• TTL-Compatlble Inputs and Outputs 

• Three-State Data Outputs 

• Packages: 

28-pin Plastic DIP 
28-lead Plastic SOP 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62321EP-20 


200 ns 


28-pln Plastic 
DIP(DP-28) 


HN62321EF-20 


200 ns 


28-lead Plastic 
SOP (FP-28DA) 



PIN DESCRIPTION 



Pin Name 


Function 


\ - 


Address 




Output 


OE 


Output Enable 


V 


Power Supply 


^ss 


Ground 




PIN ARRANGEMENT 



HN62321EP Series 
HN62321EF Series 



C 
C 
C 
C 
C 

E 

CZ ! 

AO C 10 
DO C 11 
D1 E12 
D2 CIS 
□ 14 



A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 



^88 



28-PIN 

DIP 
28-LEAD 

SOP 
TOP VIEW 



00 



□ A14 

□ A13 

□ A8 

□ A9 

□ A11 

□ A16 

□ A10 

□ OE 

□ D7 

□ D6 

□ D5 

□ D4 

□ D3 



(PinD28.HN62321E) 
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HN62321E Series 



■ BLOCK DIAGRAM 



A16 — 



OE 



Address 
Buffer 



Memory 
Array 



3-State 


— DO 


Output 




Buffer 






— D7 



(BD.HN62321E) 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 


Vt 


-0.3 to Vcc +0.3 


V 


Operating Temperature Range 


"^OPR 


to +70 


°C 


Storage Temperature Range 


"^STG 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 





Notes: 1 . With respect to Vgg. 

I CAPACITANCE 

(Vcc = 5V 1 1 0%, Vss = OV, T3 = 25*^0, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


input Capacitance ^ 


C.N 




10 


PF 


Output Capacitance ^ 


CquT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vss = V, T3 = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


"u 




10 




V,N = OtoVcc 


Output Leakage Cun'ent 


Ilo 




10 


ma 


OE = 2.2V.Vo,, = 0toVcc 


Operating Current 


>oc 




50 


mA 


Vcc = 5.5 V, = mA, t„c= min. 


Input Voltage 


v,„ 


2.2 


Vcc+0.3 


V 






Va 


-0.3 


0.8 


V 




Output Voltage 


VoH 


2.4 




V 


'oh = -205 mA 








0.4 


V 


Iql = 3.2 mA 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, OA 94005-1819 • (415) 589-8300 



5-5 



HN62321E Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%. Vgs = V, T3 = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V / 2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 



Item 


oymDOl 


Min 

iviin. 


iviax. 


i inifr 

unii 


Read Cycle Time 




200 




ns 


Address Access Time 






200 


ns 


OE Access Time 


toe 




100 


ns 


Output Hold Time from 
Address Change 


^DHA 







ns 


OutpuUHold Time 
from OE 


^DHO 







ns 


OE to Output In High Z 


t ^ 
*OHZ 




100 


ns 


SE to Output in Low Z 


^OLZ 


10 




ns 



Note: 1 . tQH2 defines the time at which the output becomes an open circuit and is not referenced to 
output voltage levels. 



■ READ TIMING WAVEFORM 



Address 



CE 



Data Out 



HighZ 



X 



iDHO- 



iQHZ 



Data Out Valid 



HighZ 



(TD.HN62321E) 



Note: 1 . tjjHA . %Ho determined by the faster time. 
2. t^ , toE are determined by the slower time. 
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HN62321 A Series 
HN62331 A Series 



1M (128K X 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62321 A/HN62331 A Series is a 1 -Megabit CMOS 
Mask Programmable Read Only Memory organized as 1 31 ,072 x 8- 
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high speed 
provides enough capacity and high performance to be used as a 
character generator in laser printers. 

Hitachi's HN62321 A/HN62331 A Series is offered in 
JEDEC-Standard Byte-Wide EPROM pinouts in 32-pin Plastic DIP 
and 32-lead Plastic SOP packages. This allows socket replacement 
with Flash Memory and EPROMs. 



■ FEATURES 

• Single Power Supply: 

Vj.c = 5V±10% 

• Fast Access Times: 

120/150 ns (max) 

• Low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5[iW(typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Byte-Wide EPROM 
Flash and EPROM Compatible 

• Packages: 

32-pin Plastic DIP 
32-lead Plastic SOP 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62331AP-12 


120 ns 


32-pin Plastic DIP 


HN62321AP-15 


150 ns 


(DP-32) 


HN62331AF-12 


120 ns 


32-lead Plastic SOP 


HN62321AF-15 


150 ns 


(FP-32D) 




(FP-32D) 



■ PIN ARRANGEMENT 



HN62321AP Series 
HN62331AP Series 
HN62321AF Series 
HN62331AF Series 



NC 


IZ 


1 




32 


=3 Vcc 


A16 


c 


2 




31 


□ NC 


A15 


c 


3 




30 


□ NC 


A12 


c 


4 




29 


□ A14 


A7 




5 




28 


□ A13 


A6 




6 




27 


□ A8 


A5 


c 


7 


32-PIN 

DIP 
32-LEAD 


26 


□ A9 


A4 


c 


8 


25 


□ All 


A3 


c 


9 


SOP 


24 


□ 61 


A2 




10 


TOP VIEW 23 


□ A10 


A1 


c 


11 




22 


□ CE 


AO 


c 


12 




21 


□ D7 


DO 


c 


13 




20 


□ D6 


D1 


c 


14 




19 


□ D5 


D2 


c 


15 




18 


□ D4 


Vss 


a 


16 




17 


□ D3 



(PinD32.HN62321A, 331 A) 
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HN62321 A/HN62331 A Series 



PIN DESCRIPTION 



Pin NamG 


Function 


A -A 


Addrp^^ 

/»VIMI www 


D - D 


Output 


CE 


Chip Enable 


OE 


Output Enable 


Vcc 


Power Supply 


V 


Ground 


NC 


No Connection 



BLOCK DIAGRAM 



A16 — 



Address 
Buffer 



CE — P>0- 
OE 



Memory 
Array 



3-State 
Output 
Buffer 



r 



(BD.HN62321A.331A) 
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HN62321A/HN62331A Series 



■ ABSOLUTE MAXIMUM RATINGS 



Itsm 


oymDOl 


Value 


1 Init 

Llllll 


.Qi mnl\/ X/nltAnp ^ 


^CC 


-0 to +7 


V 


Terminal Voltage ^ 


Vt 


-0.3to Vcc+0-3 


V 


Operating Temperature Range 


"^OPR 


to +70 


°c 


Storage Temperature Range 




-55 to +125 




Temperature Under Bias 


''"bias 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACITANCE 



(V^c = 5V ± 1 0%, Vgs = OV, T^ = 25°C. V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






10 


PF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR REAd OPERATION 

(Vcc = 5V ± 1 0%, Vqs = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


lu 




10 


^lA 


V.M = OtoVcc 


Output Leakage Current 


•lo 




10 


[lA 


CE = 2.2V.V^,, = 0toVcc 


Operating Vcc Current 


«cc 




50 


mA 


Vcc = 5.5 V. l,cuT = OmA,t„c=Min, 


Standby Vcc Current 


'sB 




30 




Vcc = 5.5V,CE>Vcc-0.2V 


Input Voltage 


V,H 


2.2 1 


Vcc+0.3 


V 






V.L 


-0.3 


0.8^ 


V 




Output Voltage 


^OH 


2.4 




V 


loH = -205nA 




Vol 




0.4 


V 


Iql = 3.2 mA 



Notes: 1 . HN62331 A Series is V,^^ = 2.4V (min) and V.^ = 0.45V (max). 
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HN62321 A/HN62331 A Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 10%, Vgs = V, = to 70°C) 

Test Conditions 

• Input pulse levels: HN62321 A Series: HN62331 A Series: 

0.8 V/2.4V 0.45 V/2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TIL Gate + 01 = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 







HN62331A 


HN62321A 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


120 




150 




ns 


Address Access Time 






120 




150 


ns 


CE Access Time 


We 




120 




150 


ns 


OE Access Time 






60 




70 


ns 


Output Hold Time from 
Address Change 


^DHA 












ns 


Output Hold Time from CE 


^DHC 












ns 


Output Hold Time from OE 


^PHO 












ns 


CE to Input in High Z 


t 1 
^CHZ 




60 




70 


ns 


to Input in High Z 


^OHZ 




60 




70 


ns 


CE to Output in Low Z 


^CLZ 


5 




10 




ns 


OE to Output in Low Z 


^OLZ 


5 




10 




ns 



Note: 1 . t(.j^2 W define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 



READ TIMING WAVEFORM 

Address 



X 



CE 



OE 



I ACE 



IQLZ 



^OL^ 



Data Out 



HighZ 



X 



/■ 



DMA 



I GHZ 



iDHO- 



I GHZ 



^ Data Out Validl^^ )M^ 



Note: 1 . t^HA . ^omm determined by the faster time. (td.hn6232i A.331 a) 

2. t^ , t^c£, toe are determined by the slower time. 

3. tcLz , toL2 are determined by the slower time. 
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HN62412 Series 

HN62422 Series 

2M (128K X 16-bit) and (256K x 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62412/HN62422 Series is a 2-Megabit CMOS 
Mask ROM organized as 132,072 x 16-bit and 262,144 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN6241 2/HN62422 Series is packaged in 40-pin Plastic 
DIP and 44-lead Plastic QFP packages. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10%(HN62412) 
V^jc = 5V±5%(HN62422) 

• Fast Access Times: 

150 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5^W (typ) 

• User Selectable Organization: 

128KX 16-bit (Word-Wide) 
256K X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Packages: 

40-pin Plastic DIP 
44-lead Plastic QFP 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62422P-15 
HN62412P-20 


150 ns 
200 ns 


40-pin Plastic DIP 
(DP-40) 


HN62422FP-15 
HN62412FP-20 


150 ns 
200 ns 


44-lead Plastic QFP 
(FP-44A) 
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(DP-40) 



(FP-44A) 



HN62412/HN62422 Series 

■ PIN DESCRIPTION 



Pin NfliTifi 

n 11 1 1 ^Cll 1 iv7 


Pi inr*tinn 


A - A 




A 

-1 




D-D 


OutDUt 


CE 


ChiD Enable 


OE 


Output Enable 


BHE 


Byte Enable 


V 


Power Supply 


V 


Ground 


NC 


No Connection 



■ BLOCK DIAGRAM 



Address 
Buffer 



A16 — 



Memory 
Array 



Hex/ 
Byte 



3-State 
Output 
Buffer 



— D15/(D7) 



CE 



BHE 



(A-1) 



OE 



(BD.HN62412. 422) 



Notes: 1 . * : A ^ is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,„:16-blt(D,5.D,) 
BHE=V„: 8-bit (D,-D,) 

When BHE is low, D,^ - Dg are in high Impedance states. 
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HN62412/HN62422 Series 



PIN ARRANGEMENT 



HN62412P Series 
HN62422P Series 



[12 
[13 
[14 
[15 



[18 
[19 



NCC 
A7 
A6 
A5 
A4 
A3[I 
A21I 
A1 
AO 
CEC 

VssC 

OEC 
DOC 
DSC 
D1 C 
DSC 
D2C: 

D10[I 
DSC 

D11 [I 



1 O 



40-PIN 
DIP 
TOP VIEW 



40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



□A8 
□A9 

□ A10 
□All 
□A12 
□A13 
□A14 
□A15 
□A16 

□ BHE 

□Vss 

□ D15/(A-1) 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
□Vcc 



(PlnD40.HN62412, 422) 



HN62412FP Series 
HN62422FP Series 



A4 A5 AG A7 NC NC AS A9 A10 A1 1 A12 



A3 
A2C: 
AlC 
AOC 
CEC 
NCC 

OEC 
DOC 
DSC 
Die 




^44 43 42 41 40 39 38 37 36 35 34 



44-LEAD 

QFP 
TOP VIEW 



33 
32 
31 
30 
29 
28 
27 
26 
25 
24 



12 13 14 1516 17 181920 21 22 



□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ NC 

□ Vss 

□ D15/A-1 
D7 

□ D14 



23 □De 



D9 D2 D10 D3 D11 NC Vqc D4 D12 D5 D13 



(PinQ44.HN62412. 422) 
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HN62412/HN62422 Series — 
■ ABSOLUTE MAXIMUM RATINGS 



item 


Symbol 


Value 


Unit 


Supply Voltage^ 


V 


-0.3 to +7.0 


V 


All Input and Output Voltage^ 


Vt 


-0.3toVcc+0.3 


V 


Operating Temperature Range 




Oto+70 


°C 


Storage Temperature Range 


"^STG 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 


OQ 



Note: 1. Relative to N/gg. 
■ CAPACITANCE 

(V^c = 5V ± 10%2, = OV, T^ = 25°C, V,^ = OV, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Input Capacitance^ 








15 


PF 


Output Capacitance^ 


^OUT 






15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 
2. HN62422 Series is 5V ± 5%. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%\ = OV, T^ = to +70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 






10 


HA 


V,. = OtoV,, 


Output Leakage Current 


'lo 






10 


HA 


CE = 2.2V.V^,, = 0toV,^ 


Active Current 


'cc 






50 


mA 


Vcc = 5.5 V, IpouT = mA, t„c=min 


Standby Current 








30 


^lA 


V^jc = 5.5 V,CE > V^ - 0.2V 


Input Voltage 


V,H 


2.2 




Vcc+0.3 


V 






Va 


-0.3 




0.8 


V 




Output Voltage 




2.4 






V 


loH = -205nA 




Vol 






0.4 


V 


Iql = 1 .6 mA 



Note: 1 . HN62422 Series is 5V ± 5%. 
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HN62412/HN62422 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

. (V^c = 5V ± 1 0%2, Vgs = OV, T, = to +70°C) 

Test Conditions 

• Input pulse levels: 0.45 to 2.4V 

• Input rise and fall times: < 10 ns 

• Output load: 1 TIL Gate + CL = 1 00 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 







HN62422 


HN62412 


Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


150 




200 




ns 


Address Access Time 


t^A 

AA 


- 


150 


- 


200 


ns 


Chip Enable Access Time 


We 




150 




200 


ns 


Output Enable Access 
Time 


toE 


- 


70 


- 


100 


ns 


BHE Access Time 


^HE 


- 


150 


- 


200 


ns 


Output Hold Time from 
Address Change 


^DHA 





- 





- 


ns 


uutput Moio 1 ime irom 
Chip Enable 


^DHC 





- 





- 


ns 


Output Hold Time from 
Output Enable 


^DHO 





- 





- 


ns 


Output Hold Time from 
BHE 


^DHB 












ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




70 




70 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




70 




70 


ns 


BHE to Output in High-Z^ 


*BHZ 




70 




70 


ns 


Chip Enable to Output 
in Low-Z 


^CLZ 


10 




10 




ns 


Output Enable to Output 
in Low-Z 


^OLZ 


10 




10 




ns 


BHE to Output in Low-Z 


W 


10 




10 




ns 



Note: 1 . t^Hz, toH2» and defined as the time at which the output becomes 

an open circuit and are not referred to output voltage levels. 
2. HN62422 series is 5V± 5% 
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HN62412/HN62422 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = V J or Byte Mode (SHE = V, J 



Address 



CE 



OE 



Data Out 



RC 



>c 



^ACE 



^CLZ 



^OE 



HighZ 



>c 



-^^DHA 



I GHZ 



tQHO-^ 



iQHZ 



Data Out Valid 



HighZ 



Note: 1 . tjjH^ , tj3„c . tpHo ^•'6 determined by the faster time. 

2. t^ , t^cE ' W determined by the slower time. 

3. t^Lz , toLz are determined by the slower time. 



{TD.R.HN62412,422) 



Word Mode/Byte Mode Switch 

HighZ 



A.1 



BHE 



Jaa_ 



DytO Do 



DistoDT]^ 



HighZ 



Data Valid 



HighZ 



^BHE 



Data Valid 



()x^( Data Vali d 



tSHZ 



tBHE 



{TD.R1.HN62412, 422) 



Note: 



1 . If CE and OE are enabled, A^g to A^ are valid. 



2. D^g/A-I pin Is in the output state when BHE is High, CE and OE are enabled. Therefore, 
the input signals of opposite phase to the output must not be applied to them. 
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HN62442B Series 



Preliminary 



2M (128K X 16-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62442B is a 2-Megabit CMOS Mask 
Programmable Read Only Memory organized as 131,072 x 16-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62442B is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 40-lead Plastic SOP packages. The HN62442B 
is also packaged in a 44-lead PLCC and a 44-lead Plastic QFP. 

■ FEATURES 

• Single Power Supply: 

V^,c = 5V±10% 

• High Speed Access Time: 

100 ns (max) 

• Low Power Consumption: 

Active Current: 1 50 mW (typ) 
Standby Current: 5 ^iW (typ) 

• Word-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide EPROM Pinout 

• Packages: 

40-pin Plastic DIP 
44-lead PLCC 
44-lead Plastic QFP 
40-lead Plastic SOP 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62442BP-10 


100 ns 


40-pin Plastic DIP 
(DP-40) 


HN62442BCP-10 


100 ns 


44-lead PLCC 
(CP-44) 


HN62442BFP-10 


100 ns 


44-lead Plastic QFP 
(FP-44A) 


HN62442BFA-10 


100 ns 


40-lead Plastic SOP 
(FP-40D) 




(FP-44A) 



(FP-40D) 
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HN62442B Series - 

■ PIN ARRANGEMENT 



HN62442BP Series 




(PinD40.HN62442B) 



HN62442BCP Series 



D13 D14 D15 CE NC NC VCC NC A16 A15 A14 



012 c: 


7 


D11 CI 


8 


D10C 


9 


D9c: 


10 


DSC 


11 


VssC 


12 


Ncc: 


13 


Din 


14 


Dec 


15 


DSC 


16 


D4c: 


17 
1 



6 5 4 3 2 1 4443 42 41 40 

39 DAIS 
38DA12 
37 □ All 
36DA10 
35DA9 
34DVss 
33DNC 
32 □ A8 
31 DA? 
30 DAS 
29 DAS 



44-LEAD 

PLCC 
TOP VIEW 



D3 D2 D1 DO OE NC AO A1 A2 A3 A4 

(PlnQ44.HN62442B) 



HN62442BFA Series 



NCC 
CEC 
□15 C 
□14 C 
□13 C 
□12 C 
□11 □ 
□10 C 
D9C: 
D8C: 
VssC 
D7C: 

Dec 

D5[I 
04 C 
DSC 
D2CI 
01 [I 
DOC 
OEC 



O 



40-PIN 
SOP 
TOP VIEW 



40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



□ VCC 

□ NC 
□A16 
□A15 
□A14 
□A13 

□ A12 
□All 
□A10 
□A9 

□Vss 

□A8 

□A7 

□A6 

□A5 

□ A4 

□ A3 
□A2 

□ A1 
□AO 



HN62442BFP Series 
□13 D14 D15 CE NC NC VCC NC A16 A15 A14 



D12C 


1 


D11 CI 


2 


D10C 


3 


D9C 


4 


DSC 


5 




6 


NCC 


7 


D7C 


8 


D6C 


9 


DSC 


10 



D4[I 



^44 43 42 41 40 39 38 37 36 35 34 

33 DAIS 
32DA12 
31 DAIt 
30 □ A10 
29 □A9 
28 □ Vss 
27 □ NC 
26 HM 
25 □ A7 
24 □ A6 

11 23 □A5 

12131415161718192021 22 



44-LEAD 

QFP 
TOP VIEW 



D3 D2 D1 DO OE NC AO A1 A2 A3 A4 



(PlnT240.HN62442B) 



(PlnQ44.HN62442B1) 
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HN62442B Series 



PIN DESCRIPTION 



Pin Name 


Function 


A A 

'^O " ^16 


Address 


n n 


uuipul 






OE 


Output Enable 


V 


Power Supply 


^ss 


Ground 


NC 


No Connection 



■ BLOCK DIAGRAM 



A16 — 



Address 
Buffer 



CE — P>0- 
OE 



Memory 
Array 




3-State 
Output 
Buffer 



D15 



(BD.HN62442B) 
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HN62442B Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


V 

cc 


-0.3 to +7.0 


V 


All Input and Output Voltage ^ 


Vt 


-0.3toVcc+0.3 


V 


Operating Temperature Range 


"^OPR 


Oto+70 




Storage Temperature Range 




-55 to +125 




Jemperature Under Bias 


"^BIAS 


-20 to +85 





Note: 1. Relative to V. 



■ CAPACITANCE 

(V^c = 5V ± 10%. Vgs = OV, T^ = 25X, V,^ = OV, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Input Capacitance^ 








15 


PF 


Output Capacitance^ 


^OUT 






15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vqs = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 








10 


HA 


V,.=OtoV,, 


Output Leakage Current 








10 




CE = 2.4V,Vo,,= 0toV,, 


Operating V^.^. Current 


'cc 






100 


mA 


V,, = 5.5V, IDo,,= OmA, t^^^Min. 


Standby Vjjj. Current 


'sBI 






30 


fiA 


V,, = 5.5 V,CE>V,,- 0.2V 




'sB2 






3 


mA 


Vcc = 5.5 V, CE > 2.4V 


Input Voltage 




2.4 




Vcc+0.3 


V 






v„ 


-0.3 




0.45 


V 




Output Voltage 


VoH 


2.4 






V 


Ioh=-400mA 




Vol 






0.4 


V 


Iql = 2.1 mA 
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HN62442B Series 



AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V±1 0%, = OV, = to 70'C) 

Test Conditions 

• Input pulse levels: 0.45 /2.4V 

• Input rise and fall times: <10ns 

• Output load: 1TTL gate + CL = 100pF (including jig capacitance) 

• Input/Output Timing Reference level: 1 .5V 



Item 


Symbol 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


100 




ns 


Address Access Time 


tAA 


- 


100 


ns 


Chip Enable Access Time 


^ACE 




100 


ns 


Output Enable Access Time 


toE 


- 


55 


ns 


Output Hold Time from 
Address Change 


^DHA 







ns 


Output Hold Time from 
Chip Enable 


^DHC 







ns 


Output Hold Time from 
Output Enable 


^DHO 







ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




40 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




40 


ns 


Chip Enable to Output 
in Low-Z 


^CLZ 


5 




ns 


Output Enable to Output 
in Low-Z 


*0L2 


5 




ns 



Note: 1 . t^j„2^nd t^^^ defined as the time at which the output becomes an open circuit 
and are not referenced to output voltage levels. 
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HN62442B Series 



READ TIMING WAVEFORM 



Address 



CE 



OE 



Data Out 



^RC 



High Z 



iCLZ 



'014 



X 



iDHC- 



^DHA 



^CHZ 



iDHO- 



iQHZ 



Data Out Valid 



HighZ 



Notes: 1 . tp„^ , t^Hc » ^^m determined by the faster time. 

2. t^ , t^cE ' ^OE determined by the slower time. 

3. t^Lz , toLz are determined by the slower time. 



(TD.R.HN62442B) 
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HN62302B Series 



2M (256K X 8-bit) Mask ROM 



■ DESCRIPTION 

The Hitachi HN62302B is a 2-Megabit CMOS Mask Programmable 
ROM organized as 262,144 x 8 bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62442B is offered with JEDEC-Standard pinouts in 
32-pin Plastic DIP and 32-lead Plastic SOP packages. 



FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

170 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 \l\N (typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Byte-Wide EPROM 

• Packages: 

32-pin Plastic DIP 
32-lead Plastic SOP 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62302BP-17 
HN62302BP-20 


170 ns 
200 ns 


32-pin Plastic DIP 
(DP-32) 


HN62302BF-17 
HN62302BF-20 


170 ns 
200 ns 


32-lead Plastic SOP 
(FP-32D) 




PIN ARRANGEMENT 



HN62302BP/BF Series 
HN62302BP/BF Series 



NCC 

Aiec: 

AISCII 
A12C:- 
A7C:i 
ASCK 

A5c:: 

A4C:i 
A3 CI 
A2C: 
A1 C 11 
AO [112 
DOI1 13 

01 c: 14 

021115 
Vss □ 16 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 



31 
30 
29 
28 
27 

32-PIN 

DIP 26 
32-LEAD 25 
SOP 24 
TOP VIEW ^ 
23 

22 
21 
20 
19 
18 
17 



□Vcc 

□ NC 
□A17 
□A14 
□A13 
□A8 
□A9 

□ A1J 

□ OE 
□A10 

□ CE 

□ 07 

□ 06 

□ 05 

□ 04 

□ 03 



(PlnD32.HN62302B) 
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HN62302B Series 



BLOCK DIAGRAM 



A17 



Address 
Buffer 



CE --{>0 
OE 



Memory 
Array 



3-State 
Output 
Buffer 




(BD.HN62302B) 



PIN DESCRIPTION 



Pin Name 


Function 


\ " ^17 


Address 




Output 


CE 


Cliip Enable 


OE 


Output Enable 


^cc 


Power Supply 


Vss 


Ground 


NC 


No Connection 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.3 to +7.0 


V 


All input and Output Voltage ^ 


Vr 


-0.3 to Vcc +0.3 


V 


Operating Temperature Range 


^OPR 


Oto+70 


**C 


Storage Temperature Range 


"^STG 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 


°C 



Note: 1. Relative to Vgg. 

I CAPACITANCE 

(Vcc = 5V ± 1 0%. Vss = OV, T^ = 25°C, V,^ = OV, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Input Capacitance ^ 








15 


PF 


Output Capacitance ^ 


^OUT 






15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 
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HN62302B Series 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 10%, = OV, = to +70°C) 



Itom 


J^\/iTihftl 

1 1 fKfyJl 


Min. 


1 yp. 


Max. 


Unit 




inpUl LQaKaQG vyUrreni 


1 

•li 






1 u 


II A 


V|N-^^0 ^CC 


Outout Lsakaae Current 


1 

'lo 






10 


\iA 


CE = 22VV =OtoV 


Operating V^^ Current 

» CC 


^cc 






50 


mA 


V^p = 5.5 V, IDo„T = mA, top=min. 

CC ' OUT ' RC 


Standby V^c Current 








30 


^lA 


= 5.5 V,CE>V„- 0.2V 


Input Voltage 




2.2 




Vcc+0.3 


V 






v,. 


-0.3 




0.8 


V 




Output Voltage 


^OH 


2.4 






V 


loH = -205jiA 










0.4 


V 


lo^ = 1.6 mA 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^jc = 5V ± 1 0%, Vgs = OV, = to +70°C) 

Test Conditions 

• Input pulse levels: 0.8 /2.4V 

• Input rise and fall times: < 10 ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Reference level for measuring timing: 1 .5 V 







HN62302B-17 


HN62302B-20 


Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


READ Cycle Time 


^RC 


170 




200 




ns 


Address Access Time 


Im 




170 




200 


ns 


Chip Enable Access Time 


^ACE 




170 




200 


ns 


Output Enable Access 
Time 


toE 




70 




100 


ns 


Output Hold Time from 
Address Change 


^DHA 












ns 


Output Hold Time from 
Chip Enable 


^DHO 












ns 


Output Hold Time from 
Output Enable 


^DHO 












ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




70 




70 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




70 




70 


ns 


Chip Enable to Output 
in Low-Z 


^CLZ 


10 




10 




ns 


Output Enable to Output 
in Low-Z 


*OLZ 


10 




10 




ns 



Note: 1 . tcj^2 W defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 
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HN62302B Series 



READ TIMING WAVEFORM 



Address 



CE 



X 



I ACE 



OE 



Data Out 



iOLZ 



HighZ 



-*-tDHA 



tnHC-^ 



iCHZ 



toHO-^ 



iQHZ 



OOOK Data out validly 



HighZ 



(TD.R.HN62302B) 



Note: 1 . tpHA » tpHc ' ^DHo are determined by tlie faster time. 

2. t^ , t^cE » *oE a''© determined by tlie slower time. 

3. t^jL2 » toLz are determined by the slower time. 
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HN62414 Series 

HN62434 Series 

4M (256K X 16-bit) and (51 2K x 8-bit) IMasIc ROIUI 

■ DESCRIPTION 

The Hitachi HN6241 4/HN62434 Series is a 16-Megabit CMOS 
Mask Programmable Read Only Memory organized as 262,144 x 
16-bit and 524,288 X 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62414/HN62434 Series is offered with 
JEDEC-Standard pinouts in 40-pin Plastic DIP and 40-lead Plastic 
SOP packages as well as 44-lead Plastic QFP and TQFP, 48-lead 
Plastic SOP and 64-lead Plastic QFP packages. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

150 ns/170 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5 ^iW (typ) 

• User Selectable Organization: 

256KX 16-bit (Word-Wide) 
51 2Kx 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard 

• Packages: 

40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
64-lead Plastic QFP 




(DP-40) 



(FP-40D) 




(FP-44A) 




(TFP-44) 




(FP-48DA) 




(FP-64B> 
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HN62414/HN62434 Series 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62434/414P-15 
HN62434/414P-17 
HN62434/414P-20 


150 ns 
170 ns 
200 ns 


40-pin Plastic 
DIP {DP-40) 


HN62434/414FA-15 
HN62434/414FA-17 
HN62434/414FA-20 


150 ns 
170 ns 
200 ns 


40-lead Plastic 
SOP (FP-40D) 


HN62434/414FP-15 
HN62434/414FP-17 
HN62434/414FP-20 


150 ns 
170 ns 
200 ns 


44-lead Plastic 
QFP (FP-44A) 


HN62434/414TFP-15 
HN62434/414TFP-17 
HN62434/414TFP-20 


150 ns 
170 ns 
200 ns 


44-lead Plastic 
TQFP (TFP-44) 


HN62434/414F-15 
HN62434/414F-17 
HN62434/414F-20 


150 ns 
170 ns 
200 ns 


48-lead Plastic 
SOP {FP-48DA) 


HN62434/414FS-15 
HN62434/414FS-17 
HN62434/414FS-20 


150 ns 
170 ns 
200 ns 


64-lead Plastic 
QFP (FP-64B) 



PIN ARRANGEMENT 



HN62414/434P Series 



U2 
3 
4 
5 
6 
7 

d8 



A17C: 
A7 

A6CI 
A51Z 
A4IZ 
A3CI 
A21I 
A1 
AOC 
CEC 

VssC 
OEC 
DOC 
DSC 
D1 C 
D9C: 
D2C 

DIOC 
D3C 

D11 C 



lO 



9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



40 □ 
39 □ 
38 □ 
37 P 
36 

35 El 
34 
33 
32 



40-PIN 
DIP 
TOP VIEW 



31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 



A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

bl3 

D5 

D12 

D4 

Vqc 



(PlnD40.HN6241 4,434) 



HN62414/434FA Series 



[12 
[13 



□ 4 



A17C: 
A7 
A6 
A5 
A4C: 
A3[I 
A2CI 
A1 C 
AO [I 
CEC 

YssC 
OEC 
DOC 
DSC 
D1 C 
D9C 
D2C 

D10C 
D3 C 

D11 C 



lO 



5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



40-LEAD 

SOP 
TOP VIEW 



40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



□ A8 

□ A9 

□ A10 

□ A11 

□ A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 
□Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
□Vcc 



(PlnT240.HN6241 4,434) 
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HN62414/HN62434 Series 



PIN ARRANGEMENT (cont.) 



HN62414/434F Series 



1 O 

2 



>[I5 

\C7 
ICQ 

\C9 



NCC 
A17C 
A7 
A6 
A5 
A4 
A3 
A2 
A1 

AOd 
NCC 
NCC 
NCC 
CEC 

VssC 
OEC 

DOC 

D8C 

D1C 

D9 

D2C 
D10 

D3P23 
D11 C24 



10 

"•1 48-LEAD 

12 SOP 

13 TOP VIEW 

14 



15 
16 
17 
18 
19 
Cl20 

:2i 

)'C22 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



□ NC 

□ A8 

□ A9 

□ A10 

□ All 

□ A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ NC 

□ NC 

□ NC 

□ BHE 

=«Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=3Vcc 



Note: 

Pins 11. 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. 
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■ PIN DESCRIPTION 



Pin Name 


Function 


\ " ^17 


Address 


Ai 


Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


Vcc 


Power Supply 


Vss 


Ground 


NC 


No Connection 



HN62414/434FP/TFP Series 



h*. O 1- CM 

nnnnnnnnnnn 



A3C 


1 


A2c: 


2 


A1 C 


3 


AOC 


4 


CEC 


5 


NCC 


6 


VssC 


7 


OEC 


a 


DOC 


9 


DSC 


10 


Die 


11 



(D in , 

CO CO CO 



44-LEAD 
QFP and TQFP 
TOP VIEW 



33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



O T- CM 
CM CM CM 



uuuuuuuuuuu 



CM in CO 
5^5 



□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ NC 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 



(PlnQ44.HN6241 4,434) 
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HN62414/HN62434 Series 
■ PIN ARRANGEMENT (cont.) 



HN62414/434FS Series 



O 



NC 
A4 C 
A3C 
A2C: 
A1 C 

Ncc: 

AO C 



CE P 8 
NC I 
NCDlO 
NCCJ11 

_ 

0Egi3 
NCC 14 
DOC 15 
D8C 16 
NCC 17 
D1 C 18 
D9C 19 



_ t O O O 00 CD 2 O 
<<<ZZ2<<<<Z 

nnnnnnnnnnnn 



CO CM 
CO CO 



Troo>oof^<oiO'^cocM 
co<oioinio»r)ioiOLOin 



64-LEAD 

QFP 
TOP VIEW 



T- CM 
CM CM 



CO lOCOr^COOO-r-CM 

cmcmcmcmcmcmcmcococo 



51 □ 
50 □ 
49 □ 
48 □ 
47 □ 
46 □ 
45 □ 
44 □ 
43 □ 
42 □ 
41 □ 
40 □ 
39 □ 
38 □ 
37 □ 
36 □ 
35 □ 
34=1 
33 □ 



uuuuuuuuuuuuu 



NC 

A12 

A13 

A14 

A15 

A16 

NC 

BHE 

NC 

NC 

Vss 

Vss 

D15/A-1 

NC 

D7 

D14 

NC 

D6 

D13 



CM o 

Q — 



(PinQ64.HN6241 4.434) 



BLOCK DIAGRAM 



A17 — 















3-State 




Address 




Memory 




Hex/ 




Output 




Buffer 




Array 




Byte 




Buffer 





















— D15/(D7) 



5-30 



CE 
BHE 
(A-1)' 
OE 

1. 
2. 



-o 



7^ 



(BD.HN6241 4,434) 



Notes: 1 . * : A Js the Least Significant Address bit in Byte- Wide Mode. 
BHE=V,,: 16-bit (0,3 -D,) 
BHE=V„: 8-bit {D,-D,) 

When BHE is low, D^^ - Dg are in high impedance states. 
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HN62414/HN62434 Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 


Vt 


-0.3toVcc+0.3 


V 


Operating Temperature Range 


^OPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 


°C 


Temperature Under Bias 


^BIAS 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACITANCE 



(V^c = 5V ± 1 0%, Vss = OV. T3 = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vss = V, T3 = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 






10 




V,N = OtoV,, 


Output Leakage Current 


«L0 




10 




CE = 2.2V, Vo,, = O toV,^ 


Operating V^.^, Current 


'cc 




50 


mA 


Vcc = 5.5V, l^, = OmA.t,e=Min. 


Standby S/^^ Current 


'sB 




30 


^lA 


V,, = 5.5V,CE>V,,-0.2V 


Input Voltage 


v,„ 


2.2 


Vcc+0.3 


V 








-0.3 


0.8 


V 




Output Voltage 


VoH 


2.4 




V 


loH = -205nA 




Vol 




0.4 


V 


Iql= 1.6 mA 
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HN62414/HN62434 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, = V, T3 = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 







HN62434-15 


HN62414-17 


HN62414-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


unit 


Read Cycle Time 


^RC 


150 




170 




200 




ns 


Address Access Time 






150 




170 




200 


ns 


CE Access Time 




- 


150 


- 


170 


- 


200 


ns 


OE Access Time 




- 


70 


- 


70 


- 


100 


ns 


BHE Access Time 


^BHE 


- 


150 


- 


170 


- 


200 


ns 


Output Hold Time from 
Address Change 


^DHA 





- 





- 





- 


ns 


OutputHold Time 

from HF 


^DHC 

















ns 


Output Hold Time 
fromOE 


'dho 

















ns 


Output Hold Time 
from BHE 


^DHB 

















ns 


CE to Output in High 


^CHZ 




70 




70 




70 


ns 


OE to Output in High T 


^OHZ 




70 




70 




70 


ns 


BHE to Output in High 


^BHZ 




70 




70 




70 


ns 


CE to Output in Low Z 


^CLZ 


10 




10 




10 




ns 


56 to Output in Low Z 


^OLZ 


10 




10 




10 




ns 


BHE to Output in Low Z 


^BLZ 


10 




10 




10 




ns 



Note: 1 . tcHz, toHz. and tg^z are defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 
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HN62414/HN62434 Series 



■ READ TIMING WAVEFORM 

Word Mode (BHE = V J or Byte Mode (SHE s V, J 



Address 



CE 



OE 



Data Out 



RC 



iCLZ 



HighZ 



X 



iCHZ 



OHZ 



* DHO-^ 

Data Out ValicT) ^ 



HighZ 



(TD.R.HN6241 4.434) 



Note: 1 . to„^ , tjjHc » ^oho determined by the faster time. 

2. t^ , t^cE , toE are determined by the slower time. 

3. tcLz , toL2 are determined by the slower time. 



Word Mode/Byte Mode Switch 



HighZ 



BHE 



Dy to Do 



Di5to Ds 



tOHB 



HighZ 



toHA 



Data Valid 



HighZ 



tBHE 



mi 



Data Valid 



Data Valid 



tBHZ 



^BLZ 



(TD.R1.HN62414,434) 



Note: 1. CE and OE are enabled, A^^toA^ are valid. 

2. D^g/A ^ pin is in the output state when BHE is high, CE and OE are enabled. There- 
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62415 Series 



Preliminary 



4M (256K X 16-bit) and (512K x 8-bit) Masic ROIM 

■ DESCRIPTION 

The Hitachi HN62415 Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16-bit 
and 524,288 X 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62415 Series is offered with JEDEC-Standard 
pinouts in 40-pin Plastic DIP and 40-lead Plastic SOP packages as\ 
well as 44-lead Plastic QFP and TQFP, 48-lead Plastic SOP and 44- 
lead Plastic TSOP packages. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

150 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5^W (typ) 

• User Selectable Organization: 

256KX 16-bit (Word-Wide) 
512KX 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 




(FP-48DA) 
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HN6241 5 Series 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62415P-15 


150 ns 


40-pin Plastic 


HN6241 5P-20 


200 ns 


DIP (DP-40) 


HN62415FA-15 


150 ns 


40-lead Plastic 


l_IKIfiO>l 4 CC A OA 

nNo24 1 orA-20 


200 ns 


oOr (rr-40IJ) 


HN62415FP-15 


150 ns 


44-lead Plastic 


HN62415FP-20 


200 ns 


QFP (FP-44A) 


HN62415TFP-15 


150 ns 


44-lead Plastic 


HN62415TFP-20 


200 ns 


TQFP (TFP-44) 


HN62415F-15 


150 ns 


48-lead Plastic 


HN62415F-20 


200 ns 


SOP (FP-48DA) 


HN62415TT-15 


150 ns 


44-lead Plastic 


HN62415TT-20 


200 ns 


TSOP (TTP-44D) 



■ PIN ARRANGEMENT 



HN62415P Series 



[12 
C3 



□ 5 

□ 6 



[18 
□ 9 



A17q 
A7 
A6 

Asm 

A4 
A3 

A2a 

A1 
AO 
CEC 

y§sc: 

OEC 
DOC 
D8C: 
D1 C 
D9C: 
D2C: 

Dioc: 

D3C 
D11 



lO 



10 



40-PIN 
1 « TOP VIEW 

12 
13 
14 
15 
16 
17 
18 
19 



1120 



40 □ 
39 □ 
38 □ 
37 □ 
36 □ 
35 □ 
34 □ 
33 □ 
32 □ 
31 P 
30 
29 d 



28 
27 
26 
25 
24 
23 
22 
21 



A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Voc 



(PlnD40.HN62415) 



HN62415FA Series 



A17C: 
A7 
A6 
A5 
A4 
A3 
A2C: 
A1 

Aoc: 

CEC 

VssC 
OEC 
DOC 
D8C 
D1 C 
D9C 
D2C 

DIOC 
D3C 

D11 



lO 



C2 
C3 
C4 
C5 
C6 



P8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
Cl20 



40 □ 
39 □ 
38 □ 
37 □ 
36 □ 
35 □ 



40-LEAD 

SOP 
TOP VIEW 



34 
33 

32 
31 
30 
29 
28 □ 
27 □ 
26 □ 



25 
24 
23 
22 
21 



A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Voc 



(PlnT240.HN62415) 
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HN6241 5 Series - 

■ PIN ARRANGEMENT (cont.) 



HN62415F Series 



□ 2 



C4 



NCC 
A17 
A7a 
A6 
A5C 
A4 
A3C: 
A2C: 
A1 

AOC 
NCC 
NCC 
NCC 
CEC 

VssCI 

OEC 
DOC 
D8C 
D1 C 
D9C 
D2C 

DIOC 
D3C 

D11 C 



P6 
7 
8 

P9 
10 



1 O 
2 
3 
4 
5 



48-LEAD 

12 SOP 

13 TOP VIEW 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



□ NC 

□ A8 

□ A9 

□ A10 

□ All 

□ A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ NC 

□ NC 

□ NC 

□ BHE 
=3 Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=JVcc 



Note: 

Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. 
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PIN DESCRIPTION 



Pin Name 


Function 




Address 


A. 


Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


V 


Power Supply 


V 


Ground 


NC 


No Connection 



HN62415FP Series 
HN62415TFP Series 



A3C 




1 


A2C 


2 


Aid 


3 


AOC 


4 


CEC 


5 


NCC 


6 


VssC 


7 


OEC 


8 


DOC 


9 


D8C 


10 


D1C 


11 



O T- CM 

<<<<<2:<<<<< 

nnnnnnnnnnn 



CO CM 



31 o 



a> 00 

CO CO 



CD in 

CO CO CO 



44-LEAD 
OFP and TQFP 
TOP VIEW 



33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



CVICO'^lOCDI^OO <3>Ot-5N 

T-T-T-T-T-T-T- CMCMCM 



IJIJUULIUUULJUU 

0)CMOC0"^O O-^CMlOCO 



□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ NC 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 



(PinQ44.HN62415) 
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HN62415 Series 



PIN ARRANGEMENT (cont.) 



HN62415TT Series 
















NO 


1 — 
1 




44 








MP 


1 — 


o 

c. 


4o 


— 1 Mr* 






Ml / 


r— 
1 


Q 


4^ 


— 1 AQ 

-J Ao 






AT 


1 — 


A 


A i 
4 1 


— 1 AQ 

-J Ay 






Ad 


1 — 


C 



40 


-J AlU 






A5 




6 


39 


□ All 






A>1 

A4 


1 — 


7 


OQ 
OO 


— 1 A i O 

_J Alii 






r\0 


r" 


Q 

o 


^^7 
Of 


~1 A1Q 
—JrM O 






AO 
A^ 


1 — 


Q 


OO 


— 1 AI >l 
_J A14 






Ai 
A 1 


1 — 




OO 


— 1 Ai K 
_J AlO 






An 
AU 


1 — 


H -j 44-LEAD 
TSOP 


34 


"n A i c 
_JAlD 






Ot: 


1 — 


1 2 TOP VIEW 


OQ 
OO 


— 1 DUC 






Vss 


1 — 


1 Q 


O^ 


□vss 






Ut 


1 — 
L 


•\A 
J4 


^3 1 


JUlO/Al 






UU 


1 — 


10 


oU 


— 1 n7 






Uo 


1 — 


lb 


Oft 

29 


_JU 14 






D1 


□ 


17 




— — 1 L/U 






D9 




18 


27 


□ D13 






D2 


c 


19 


26 


□ D5 






D10 


c 


20 


24 


□ D12 






D3 


c 


21 


23 


□ D4 






D11 


EI 


22 


22 


=JVcc 
















(PlnT244.HN62415) 



■ BLOCK DIAGRAM 



A17 — 

















3-State 




Address 




Memory 




Hex/ 




Output 




Buffer 




Array 




Byte 




Buffer 



















h-DO 



— D15/(D7) 



CE 



BHE 
(A-1)' 
OE 



7cy 



(BD.HN62415) 



Notes: 1 . * : A Js the Least Significant Address bit in Byte- Wide Mode. 
2. BHE=V„: 16-bit (D,5-D,) 
BHE=V,l: 8-bit (D,-D,) 

When BHE is low, D^^ - Dg are in high impedance states. 
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HN6241 5 Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.3 to +7.0 


V 


Terminal Voltage ^ 


Vt 


-0.3toVcc+0.3 


V 


Operating Temperature Range 


"^OPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-55 to +126 


°C 


Temperature Under Bias 


"''bias 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACITANCE 



(V^c = 5V ± 1 0%, Vgs = OV, T^ = 25°C, V,^ = V. f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






16 


pF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vgs = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 




10 


IxA 


V,N = OtoV,, 


Output Leakage Current 


'uo 




10 


liA 


CE = 2.2V,Vo,, = 0toV,, 


Operating V^,^ Current 


'cc 




60 


mA 


Vcc = 5.5V, loo^,^ = OmA,t„c=Min. 


Standby V^.^. Current 






30 


^A 


V,, = 5.5V,CE^V,^-0.2V 


Input Voltage 


v,„ 


2.2 


Voc+0.3 


V 








-0.3 


0„8 


V 




Output Voltage 




2.4 




V 


Ioh = -205mA 




Vol 




0.4 


V 


Iql = 1 .6 mA 
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HN62415 series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

( = 5V ± 1 0%, Vgs = V, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 







HN62415-15 


HN62415-20 




item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 




150 




200 




ns 


AQoress Access i ime 


^AA 




150 




200 


ns 


CE Access Time 


UcE 




150 


- 


200 


ns 


GE Access Time 






70 




100 


ns 


BHE Access Time 


^BHE 




150 




200 


ns 


Output Hold Time from 


^DHA 





" 





" 


ns 


v/ui|jui nuivJ 1 line; 

fromCE 


t 

'dhc 












ns 


Output Hold Time 
from OE 


^DHO 












ns 


Output Hold Time 
from BHE 


^DHB 












ns 


CE to Output in High T 


^CHZ 




70 




70 


ns 


OE to Output in High T 


^OHZ 




70 




70 


ns 


BHE to Output in High T 


^HZ 




70 




70 


ns 


CE to Output in Low Z 


w 


10 




10 




ns 


Ot to Output in Low Z 




10 




10 




ns 


BHE to Output in Low Z 


^BLZ 


10 




10 




ns 



Note: 1 . tgj^2» W» W defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 
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HN6241 5 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = V,^) or Byte Mode (SHE = V, J 



Address 



CE 



OE 



Data Out 



RC 



X 



^ACE 



^CLZ 



HighZ 



X 



iDHA 



^CHZ 



^DHC-^ U- 

/ 



tQHO-Hi^ 



iQHZ 



Data Valid 



Note: 1 . tjjHA » W ' ^DHo determined by the faster time. 

2. t^ , t^cE ' W determined by the slower time. 

3. t^Lz ' W determined by the slower time. 



High Z 



(TD.R.HN62415) 



Word Mode/Byte Mode Switch 

High Z 



BHE 



D7 to Do 



Di5to Dg 



tBHZ 



tAA 



tOHA 



Data Valid 



HighZ 



HighZ 



tBHE 



mi 



Data Valid 



Data Valid 



tBLZ 



(TD.R1.HN62415) 



Note: 1. CE and OE are enabled, A^ ^ to A^ are valid. 

2. D^g/A^ pin is in the output state when BHE is high, CE and OE are enabled. There- 
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62444 Series 



4M (256K X 16-bit) and (51 2K x 8-bit) IVIasl( ROIM 

■ DESCRIPTION 

The Hitachi HN62444 is a 4-Megabit CMOS Mask Prdgrammable 
Read Only Memory organized as 262,1 44 x 1 6-bit and 524,288 x 8- 
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62444 is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 48-lead Plastic SOP packages. The HN62444 
is also packaged in a 44-lead Plastic TFP and a 44-lead Plastic 
TQFP. 



■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Time: 

100 ns (max) 

• Low Power Consumption: 

Active Current: 1 50 mW (typ) 
Standby Current: 5^W(typ) 

• User Selectable Organization: 

256KX 16-bit (Word-Wide) 
51 2Kx 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
•Packages: 

40-pin Plastic DIP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62444P-10 


100 ns 


40-pin Plastic DIP 
(DP-40) 


HN62444FP-10 


100 ns 


44-lead Plastic QFP 
(FP-44A) 


HN62444TFP-10 


100 ns 


44-lead Plastic TQFP 
(TFP-44) 


HN62444F-10 


100 ns 


48-lead Plastic SOP 
(FP-48DA) 




(FP-48DA) 
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HN62444 Series — 

■ PIN ARRANGEMENT 



HN62444P Series 



A17C: 
A7C 
A6 

ASCI 
A4C 
A3C 
A2C: 
A1 

AOC 
CEC 

OEC 
DOE 
DSC 
D1 C 
D9C: 
D2C 

Dion 
DSC 

D11 



10 
2 



P3 
4 
5 
6 
7 

d8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
P20 



40-PIN 
DIP 
TOP VIEW 



40 □ 
39 □ 

38 □ 
37=] 
36 □ 
35 □ 
34 □ 
33 □ 
32 □ 
31 □ 
30 □ 
29 □ 
28 □ 
27 □ 
26 □ 
25 □ 
24 □ 
23 □ 
22 □ 
21 □ 



A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



(PinD40.HN62444) 



HN62444F Series 



NC E= 
A17C: 
A7C 
A6C: 
A5E= 
A4C 
A3C: 
A2 C 
A1 C 
AOC 
NCC 
NCC 
NCC 
CEC 

Vssc: 

OEC 
DOC 
D8C 
Die 
D9C: 
D2C 

DIOCI 
D3C: 

D11 C 



10 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

^ 9 48-LEAD 

SOP 
13 TOP VIEW 

14 

15 

16 

17 
18 
19 
20 
21 
22 
23 
24 



48 
47 
46 
45 p 
44 □ 
43 P 
42 
41 p 
40 □ 
39 □ 
38 □ 
37 □ 
36 □ 
35 □ 
34P 
33 
32 
31 
30 
29 
28 
27 
26 
25 



NC 

A8 

A9 

A10 

All 

A12 

A13 

A14 

A15 

A16 

NC 

NC 

NC 

BHE 

Vss 

D15/A-1 

D7 

D14 

D6 

D13 

D5 

D12 

D4 

Vcc 



Note: 



Pins 1 1 , 1 2, 1 3, 36, 37 and 38 are connected 
to tlie inner lead frame. 

(PlnT248.HN62444) 



HN62444FP Series 
HN62444TFP Series 



O CM 

1^ 1- O 00 0> «!- T- T- 

<<z<<<<< 



nnnnnnnnnnn 



A3LJ 1 
A2C 2 
AlC 3 
AOC 4 
CEC 5 
NCC 6 
N^C 7 
OEC 8 
DOC 9 
D8C 10 
D1C 11 



"^^"^ CO CO CO CO CO CO 



33 DAIS 



44-LEAD 
QFP ANDTQFP 
TOP VIEW 



32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



CM CO in <o 00 o> S r*. 24 

1— T- T- T- T- T- 1— T- CMCMCM 



uuuuuuuuuuu 



□ A14 
A15 

□ A16 

□ BHE 

□ NC 

□ Vss 

□ D15/A-1 

□ D7 

□ 014 

□ 06 



(PlnQ44.HN62444) 
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HN62444 Series 



■ PIN DESCRIPTION 



Pin Name 


Function 


^0 " ^17 


Address 


A, 


Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


Vcc 


Power Supply 


^SS 


Ground 


NC 


No Connection 



BLOCK DIAGRAM 



A17 — 



CE 
BHE 
(A-1)^ 
OE 















3-State 


Address 




Memory 




Hex/ 




Output 


Buffer 




Array 




Byte 




Buffer 



— D15/(D7) 



(BD.HN62444) 



Notes: 1 . * : A ^ is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V„: 16-bit (D,3-D,) 
BHE=V„: 8-bit (D,-D,) 

When BHE is low, D^^ - Dg are in high impedance states. 
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HN62444 Series 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 




-0.3 to Vcc + 0.3 


V 


Operating Temperature Range 


^OPR 


Oto+70 


°C 


Storage Temperature Range 


"^STG 


-55 to +125 


°C 


Temperature Under Bias 


^BIAS 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACiTANCE 



(Vcc = 5V ± 10%, Vss = OV, T^ = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


pF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%. Vss = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 1^ 




10 


^^AV„ 


= 0to 




Output Leakage Current 






10 


fiA 


CE = 2.4V,V„,, = 0toV<,, 


Operating Vcc Current 


'cc 




60 


mA 


Vcc = 5-5 V, = mA, t„c= min. 


Standby Vcc Current 






30 




= 5.5 V,CE>V^<,- 0.2V 


Input Voltage 




2.4 


Vcc+0.3 


V 






-0.3 


0.45 


V 




Output Voltage 


V 


2.4 




V 


loH = -205 mA 


Vol 




0.4 


V 


lo,^= 1.6 mA 
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HN62444 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ±10%, = V, T3 = to 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 1 00 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 



Item 


Symbol 


Min. 


Max. 


unit 


Read Cycle Time 


^RC 


100 




ns 


Address Access Time 






100 


ns 


Cf Access Time 






100 


ns 


OE Access Time 




- 


55 


ns 


BHE Access Time 


^BHE 


- 


100 


ns 


Output Hold Time from 
Address Change 


^DHA 





- 


ns 


OutpuUHold Time 
frnm 

ii \jt 1 1 vyb- 


^DHC 





- 


ns 


wiJi|>/Ui ntjivji 1 line 

from OE 


^DHO 







ns 


Output Hold Time 
from BHE 


^DHB 







ns 


CE to Output In HighZ^ 


^CHZ 




40 


ns 


OE to Output in HighZ^ 


^OHZ 




40 


ns 


BHE to Output in HighZ^ 


^BHZ 




40 


ns 


CE to Output in Low Z 


^CLZ 


5 




ns 


OE to Output in Low Z 


^OLZ 


5 




ns 


BHE to Output in Low Z 


^BLZ 


5 




ns 



Note: 1 . t^Hz. W, and X^^^ defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 
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HN62444 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte^ode (SHE = V,^) 



Address 



CE 



OE 



RC 



^AA 



I ACE 



^CLZ 



D.laOul !MZ ll^^^^MMS^j-iMl 



X 



*DHC-^ 



'DHA 



iCHZ 



jf 



^DHO- 



iQHZ 



Note: 1 . tpHA » tpHc » ^DHo ^""^ determined by the faster time. 

2. t^^ , t^cE ' W determined by the slower time. 

3. t^Lz , toLz are determined by the slower time. 



Word Mode/Byte Mode Switch 



(TD.R.HN62444) 



A.1 



BHE 



High Z 



Dy to Do 



Di5to Da 



tDHB 



tBHZ 



tpHA 



Data Valid 



HighZ 



HighZ 



tBHE 



mi 



Data Valid 



Data Valid 



tBLZ 



{TD.R1.HN62444) 



Note: 1. If CE and OE are enabled, A^9 to Aq are valid. _ 

2. DJk fixn is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN62444B Series 



Preliminary 



4M (2S6K X 16-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62444B is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16 bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62444B is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 44-lead PLCC packages. The HN62444B is 
also packaged in a 44-lead Plastic SOP. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Time: 

1 00 ns (max) 

• Low Power Dissipation: 

Active Current: 1 50 mW (typ) 
Standby Current: 5 ^iW (typ) 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide EPROM Pinout 

• Packages: 

40-pin Plastic DIP 
44-lead PLCC 
44-lead Plastic SOP 



ORDERING INFORMATION 




Type No. 


Access Time 


Package 


HN62444BP-10 


100 ns 


40-pin Plastic DIP 
(DP-40) 


HN62444BCP-10 


100 ns 


44-lead PLCC 
(CP-44) 


HN62444BFB-10 


100 ns 


44-lead Plastic SOP 
(FP-44D) 



BLOCK DIAGRAM 



CE ^>0 
OE 













3-State 




Address 




Memory 




Output 




Buffer 




Array 




Buffer 















•D15 



(B0.HN62444B) 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1 81 9 • (41 5) 589-8300 5-47 



HN62444B Series - 

■ PIN ARRANGEMENT 



HN62444BP Series 



NCq 

CE 
D15 
D14 
D13C: 
D1?E 
D11 
DIOC 

DSC 

DSC 

VssC 
D7C: 
D6C 
D5C 
D4C: 
D3C 
D2C 
D1 

DOC 
OEC 



1 O 
□ 2 

q4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



40 
39 
38 
37 
36 



40-PIN 
DIP 
TOP VIEW 



□ VCC 
□A17 
□A16 
□A15 
□A14 
35 DAI 3 
34 DAI 2 
33 DAII 
32 DAIO 
31 □A9 
30 DVss 
29 □A8 
28 □A7 
27 □A6 
26 I]A5 
25 □A4 
24 □A3 
23 □A2 
22 □Al 
21 □AO 



(PlnD40.HN62444B) 



HN62444BFB Series 



Ncq 

NC 
NC 
CE 

015 

D14C 

DISC 

D12 

D11 E 

DIOC 
D9C 
DSC 

VssC 
D7C 
D6C 
D5C 
D4C 
DSC 
D2C 
D1 

DOp 
OE 



1 O 

d2 

C3 
C4 

6 
7 

qs 



^ 44-LEAD 

10 SOP 

1 1 TOP VIEW 

12 



13 
14 
15 
16 
17 
18 
19 
d20 
21 

q22 



44 □VCC 
43 □NC 
42 □NC 
41 □A17 

40 □Aie 

39 □A15 
38 □AU 
37 □AIS 
36 □A12 
35 □All 
34 □AlO 
33 □A9 
32 □Vss 
31 □AS 
30 □A7 

29 □Ae 

28 □A5 
27 □A4 
26 □AS 
25 □A2 
24 aAl 
23 □AO 



(PlnT244.HN62444B) 



HN62444BCP Series 



D13 D14 D15 CE NC NC VCC A17 A16 A15 A14 




6 5 4 3 2 1 4443 42 41 40 



44-LEAD 

PLCC 
TOP VIEW 



39 

38 P 
37 
36 

35 P 
34 
33 
32 
31 
30 
29 



18 19 20 21 22 23 24 25 26 27 28 



□ A13 
A12 

□ All 

□ A10 
A9 

□ Vss 

□ NC 

□ AS 

□ A7 

□ A6 

□ A5 



D3 D2 D1 DO OE NC AO Al A2 A3 A4 



(PinQ44.HN62444B) 



PIN DESCRIPTION 



Pin Name 


Function 


\ ' ^17 


Address 


Do-D,5 


Output 


CE 


Chip Enable 


OE 


Output Enable 


^cc 


Power Supply 


V 


Ground 


NC 


No Connection 
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HN62444B Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage^ 




-0.3 to +7.0 


V 


All Input and Output Voltage^ 


Vt 


-0.3 to Vcc+0.3 


V 


Operating Temperature Range 


"'"oPR 


to +70 




Storage Temperature Range 


''"sTG 


-55 to +125 


°C 


Temperature Under Bias 


^BIAS 


-20 to +85 





Note: 1 . Relative to V« 



■ CAPACITANCE 

(V^c = 5V ± 5%, = OV, T3 = 25°C. V,^ = OV, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


.Max. 


Unit 


Input Capacitance 








15 


PF 


Output Capacitance 


^OUT 






15 


pF 



Note: 1 . This parameter is sampled and not 1 00% tested. 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 5%, = OV, T^ = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 






10 




V.N = OtoV,, 


Output Leakage Current 


luo 






10 




CE = 2.4, Vo,, = OtoV,, 


Operating V^.^, Current 


'cc 






100 


mA 


V^c = 5.5 V, l^o^j^ = mA, t^^^ min. 


Standby V^.^, Current 


'sBI 






30 




V.^ = 5.5 V,CE > V^ to -0.2V 

cc ' cc 




'sB2 






3 


mA 


Vcc = 5-5 V, CE > 2.4V 


Input Voltage 


V,H 


2.4 




Vcc+0.3 


V 






Va 


-0.3 




0.45 


V 




Output Voltage 


Vqh 


2.4 






V 


«0H = -400 mA 










0.4 


V 


lo, = 2.1 mA 
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HN62444B Series 



AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 5%, = OV. = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 / 2.4V 

• Input rise and fall times: < 10 ns 

• Output load: 1 TIL Gate + CL = 

• Input/Output Timing Reference level: 1.5 V 



100 pF (Including jig capacitance) 







HN62444B 


Test 


Item 


Symbol 


MIn. 


Max. 


Unit 


Read Cycle Time 




100 




ns 


Address Access Time 


tAA 




100 


ns 


Chip Enable Access Time 


^ACE 


- 


100 


ns 


Output Enable Access 
Time 


to. 




55 


ns 


Output Hold Time from 
Address Change 


^DHA 







ns 


Output Hold Time from 
L^nip cnaoie 


^DHC 







ns 


Output Hold Time from 
Output Enable 


^DHO 







ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




40 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




40 


ns 


Chip Enable to Output 
in Low-Z 


^CLZ 


5 




ns 


Output Enable to Output 
in Low-Z 


^OLZ 


5 




ns 



Note: 1 . t^Hz, tQ^^2' defined as the time at which the output becomes 
an open circuit and are not referred to output voltage levels. 
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HN62444B Series 



■ READ TIMiNG WAVEFORM 



Address 



CE 



X 



DHA 



I ACE 



'CHZ 



^CLZ 



iDHC- 



OE 



Data Out 



'OLZ 



HighZ 



Data Out Valid 



iQHZ 



HighZ 



....... (TD.R.HN62444B) 

Note: 1 . tjjHA . tpHc ' t^Ho ^""^ determined by the faster time. 

2. t^ , t^cE ' W determined by the slower time. 

3. t^Lz , toLz are determined by the slower time. 
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HN62444BN Series 



Preliminary 



4M (256K X 16-bit) Mask ROM 



■ DESCRIPTION 

The Hitachi HN62444BN is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organizecl as 262,144 x 16-bit. 

The high density and high speed Nibble Access provide enough 
capacity and high performance to be used in a system using a high 
speed 16-bit or 32-blt microcomputer. In addition the low power 
consumption of this device makes It ideal for battery powered, 
portable systems. 

Hitachi's HN62444B is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 44-lead PLCC packages. The HN62444B is 
also packaged in a 44-lead Plastic SOP. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Normal Access Time: 

120 ns (max) 

• Nibble Access Time: 

70 ns (max) 

• Low Power Dissipation: 

Active Current: 150mW(typ) 
Standby Current: 5^lW(typ) 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide EPROM Pinout 



40-pin Plastic DIP 
44-lead PLCC 
44-lead Plastic SOP 




ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62444BPN-12 


120 ns 


40-pin Plastic DIP 
(DP-40) 


HN62444BCPN-12 


120 ns 


44-lead PLCC 
(CP-44) 


HN62444BFBN-12 


120 ns 


44-lead Plastic SOP 
(FP-44D) 
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HN62444BN Series 



■ PIN DESCRIPTION 



Pin Name 


Function 


A) ■ ^7 


Address 




Output 


CE 


Chip Enable 


6e 


Output Enable 


Vcc 


Power Supply 


V 


Ground 


NC 


No Connection 



■ BLOCK DIAGRAM 



AO 
A1 



A2 — 



A17 — 



Address 
Buffer 



OE 



Memory 
Array 



Nibble 
Decoder 



3-State 
Output 
Buffer 



7€> 



DO 



— D15 



(BD.HN62444BN) 
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HN62444BN Series 

■ PIN ARRANGEMENT 



HN62444BPN Series 



□ 4 



NCC 
GEC 
DISC 
D14 
D13iZ 
D12IZ 
D11 iZ 
D10 
D9 

DSC 
VssCI 
D7[I 

Dec 

DSC 
D4[I 
D3CI 
D2C 
D1 C 
DOC 
OE 



1 o 

2 
3 



[18 

q9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
□ 20 



40-PIN 
DIP 
TOP VIEW 



40 □VCC 
39 DAI? 
38 DAIS 
37 □A15 
36 DAM 
35 □A13 
34 □A12 
33 DAII 
32 DAIO 
31 =]A9 
30 DVss 
29 DAS 
28 □A7 
27 □A6 
26 □A5 
25 □A4 
24 □A3 
23 □A2 
22 DAI 
21 Z2A0 



(PinD40.HN62444BN) 



HN62444BFBN Series 



□ 2 
113 



□ 5 
[16 



□ 8 



□ 9 



NCC 
NC 
NC 
CEp 

D15 

014 

DISp 

D12 

D11 

D10C 
D9C 
DSC 

VssC 
D7C 
D6C 
DSC 
D4C 
D3C 
D2C 
D1 
DO 

OED 



1 o 



44-LEAD 

10 SOP 

1 1 TOP VIEW 

12 
13 
14 
15 
16 
17 
18 
19 



C20 
Cl21 
22 



44 □VCC 
43 □ NC 
42 □NC 
41 □A17 

40 □Aie 

39 □AIS 
38 □AU 
37 □AIS 
36 □A12 
35 □AH 
34 □AlO 
33 □A9 
32 □Vss 
31 □AS 
30 □A7 
29 □A6 
28 □AS 
27 □A4 
26 □AS 
25 □A2 
24 □Al 
23 □AO 



(PinT244.HN62444BN) 



HN62444BCPN Series 



D13 D14 D15 CE NC NC VCC A17 A16 A15 A14 




6 5 4 3 2 1 44 43 42 41 40 



D4C 



44-LEAD 

PLCC 
TOP VIEW 



33 
32 
31 
30 



17 29 
18 19 20 21 22 23 24 25 26 27 28 



39 DAIS 
38 □ A12 
37 □ All 
36 □ A10 
35 □ A9 
34 □ Vss 

□ NC 

□ AS 

□ A7 

□ A6 



□ A5 



D3 D2 D1 DO OE NC AO Al A2 A3 A4 



{PinQ44.HN62444BN) 
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HN62444BN Series 



■ ABSOLUTE MAXIMUM RATINGS 



Itom 


Symbol 


Value 


Unit 


Supply Voltage^ 


*cc 


-0.3 to +7.0 


V 


All Input and Output Voltage^ 


Vt 


-0.3toVcc+0-3 


V 


Operating Temperature Range 


"^OPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 


°C 


Temperature Under Bias 


^BIAS 


-20 to +85 





Note: 1 . Relative to V, 



■ CAPACiTANCE 

(Vcc = 5V ± 5%, Vgs = OV, T^ = 25°C, V,^ = OV, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


input Capacitance 








15 


pF 


Output Capacitance 


^OUT 






15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 5%, Vgs = OV, T3 = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


"u 






10 


^lA 


V.. = OtoV,, 


Output Leakage Current 


Ilo 






10 


HA 


CE = 2.4.Vo,, = 0toV,, 


Operating V^^ Current 


'cc 






120 


mA 


Vcc = 5.5 V, \^^^ = mA, t„c= min. 


Standby V^c Current 


'sBI 






30 


^A 


V^c = 5.5 V,CE > V^ to -0.2V 




'sB2 






3 


mA 


Vcc = 5.5 V,CE> 2.4V 


Input Voltage 




2.4 




Vcc+0.3 


V 






Va 


-0.3 




0.45 


V 




Output Voltage 


^OH 


2.4 






V 


Ioh = -400mA 










0.4 


V 


loL = 2.1mA 
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HN62444BN Series 



AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 5%, = OV, T3 = to 70°C) 

Test Conditions 

• Input pulse levels: 0.45 / 2.4V 

• Input rise and fall times: < 10 ns 

• Output load: 1 TIL Gate + CL = 

• Input/Output Timing Reference level: 1 .5 V 



100 pF (Including jig capacitance) 







HN62444BN-12 


Test 


Item 


Symbol 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


120 




ns 


Nibble Read Cycle Time 


+NC 


70 


. 


ns 


Address Access Time 


AA 


- 


120 


ns 


Nibble Address Access Time 






70 


ns 


Chip Enable Access Time 




- 


120 


ns 


Output Enable Access 
Time 


toa 




55 


ns 


Output Hold Time from 
Address Change 


^DHA 







ns 


Output Hold Time from 
onip cnaoie 


^DHC 







ns 


Output Hold Time from 
Output Enable 


^DHO 







ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




40 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




40 


ns 


Chip Enable to Output 
in Low-Z 


^CLZ 


5 




ns 


Output Enable to Output 
in Low-Z 


toLZ 


5 




ns 



Note: 1 . t^Hz, Iq^z' defined as the time at which the output becomes 
an open circuit and are not referred to output voltage levels. 
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HN62444BN Series 



■ READ TIMING WAVEFORM 
1) Normal Mode: 



Address 



CE 



OE 



Data Out 



X 



I ACE 



^OLZ 



HighZ 



iDHC- 



^DHA 



I GHZ 



^DHO- 



'OHZ 



Data Out Valid 



HighZ 



Note: 1 . tpHA . tpHc . ^DHo determined by the faster time. 

2. t^ , t^cE , toE are determined by the slower time. 

3. t^Lz , toLz are determined by the slower time. 



2) Nibble Mode: 



(TD.R.HN62444BN) 



A2toAi7 3( 



'AA 



X 



)C3CZ3CZD( 



^NC 



^NA 



^DHA 



Data o^^~) m)(m 'Si 6^dsm&6^&r 



^NA 



•DHA 



^NC 



^NA 



^DHA 



DHA 



Note: CE and OE are enabled. 
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HN62314B Series 
HN62334B Series 



4M (51 2K X 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN6231 4B/HN62334B Series is a 4-Megabit CMOS 
Mask Programmable Read Only Memory organized as 524,288 x 8- 
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62314B/HN62334B Series are offered with 
JEDEC-Standard Byte-Wide EPROM pinouts in 32-pin Plastic DIP 
and 32-lead Plastic SOP packages. This allows socket replacement 
with EPROMs and Flash Memory. 



FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

1 50 ns/1 70 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: lOOmW(typ) 
Standby Current: 5^iW(typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 



32-pin Plastic DIP 
32-lead Plastic SOP 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62334BP-15 


150 ns 


32-pin Plastic DIP 


HN62314BP-17 


170 ns 


(DP-32) 


HN62314BP-20 


200 ns 




HN62334BF-15 


150 ns 


32-lead Plastic SOP 


HN62314BF-17 


170 ns 


(FP-32D) 


HN62314BF-20 


200 ns 






PIN ARRANGEMENT 



HN62314BP/F Series 
HN62334BP/F Series 



NC 
A16 
A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
DO 
D1 
D2 
Vss 



c 
c 

CI 

c 
c 
c 
c 

c 
c 

CI 
CI 

c 
c 
c 



32-PIN 

DIP 
32-LEAD 

SOP 
TOP VIEW 



=3 Vcc 

□ A18 

□ A17 

□ A14 

□ A13 

□ A8 

□ A9 
13 A1_1 

□ OE 

□ A10 

□ CE 

□ D7 

□ D6 
H D5 

□ D4 

□ D3 



(PlnD32.HN62314B,334B) 
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HN62314B/HN62334B Series 



PIN DESCRIPTION 



Pin KIsmriA 


1 UilUllUil 


A - A 


AHHrAce 
MQuieSS 


n - n 


C\i itm it 
VJUipUi 




v/iiip diclUio 


6e 


Output Enable 


Vcc 


Power Supply 


V 

^ss 


Ground 


NC 


No Connection 


■ BLOCK DIAGRAM 



A18 — 



Address 
Buffer 



CE — P>a- 

OE 



Memory 
Array 




3-State 


— DO 


Output 




Buffer 






D7 



(BD.HN62314B,334B) 
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HN62314B/HN62334B Series 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 




-0.3toVcc+0.3 


V 


Operating Temperature Range 


^OPR 


Oto+70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 


°C 


Temperature Under Bias 


''"bias 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACITANCE 



(V^c = 5V ± 1 0%, Vgs = OV. T^ = 25X, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vgs = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 




10 




V,N = OtoV,, 


Output Leakage Current 


'lo 




10 




CE = 2.2V,Vo,, = 0toV,, 


Operating V^,^ Current 


>cc 




50 


mA 


Vcc = 5.5 V, * mA, 1^^= min. 


Standby V^jc Current 






30 


^lA 


V,, = 5.5V,CE>V,,-0.2V 


Input Voltage 




2.2 


Vcc+0.3 


V 






v„ 


-0.3 


0.8 


V 




Output Voltage 


^OH 


2.4 




V 


loH = -205nA 




Vol 




0.4 


V 


Iql = 1 .6 mA 
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HN62314B/HN62334B Series 



AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^jc = 5V ± 10%, = V, T3 = to 70°C) 

Test Conditions 

• Input pulse levels: 

• Input rise and fall times: 

• Output load: 

• Input/Output Timing Reference level: 



0.8 V / 2.4 V 
<10 ns 

1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5V 







HN62334B-15 


HN62314B-17 


HN62314B-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


150 




170 




200 




ns 


Address Access Time 


tAA 




150 




170 




200 


ns 


CE Access Time 






150 




170 




200 


ns 


OE Access Time 


^OE 




/U 




/U 




lOU 


ns 


vyuipul nolu 1 ime irom 
Address Change 


* 

'dha 

















ns 


OutputHold Time 
from CE 


^DHC 

















ns 


OutputJHold Time 
from OE 


*DHO 

















ns 


CE to Output in HighZ 


t 1 




70 




70 




70 


ns 


OE to Output in High Z 






70 




70 




70 


ns 


CE to Output in Low Z 


^CLZ 


10 




10 




10 




ns 


6E to Output in Low Z 


^OLZ 


10 




10 




10 




ns 



Note: 1 . t^j„2 anci X^^^ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 



READ TIMING WAVEFORM 

Address 



RC 



CE 



OE 



IQE 



Data Out 



HighZ 



X 



X 



^DHC- 



^DHA 



I GHZ 



X 



toHO-^ 



iQHZ 



Data Out Valid 



HighZ 



(TD.R.HN6231 48,3348) 



Note: 



^ • *DHA ' W ' *DHo determined by the faster time. 

2. t^ , t^cE ' W determined by the slower time. 

3. t^Lz , t^Lz are determined by the slower time. 
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HN62315B Series 



Preliminary 



4M (512K X 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62315B Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-bits. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62315B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts In 32-pin Plastic DIP, 32-lead Plastic 
SOP and 32-lead Plastic TSOP packages. This allows socket 
replacement with EPROMs and Flash Memory. 



■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

150ns/200ns(max) 

• Low Power Consumption: 

Active Current: lOOmW(typ) 
Standby Current: 5^iW(typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 

32-pin Plastic DIP 

32-lead Plastic SOP 

32-lead Plastic TSOP (Type-ll) 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62315BP-15 


150 ns 


32-pin Plastic DIP 


HN62315BP-20 


200 ns 


(DP-32) 


HN62315BF-15 


150 ns 


32-lead Plastic SOP 


HN62315BF-20 


200 ns 


{FP-32D) 


HN62315BTT-15 


150 ns 


32-lead Plastic TSOP 


HN62315BTT-20 


200 ns 


{TTP-32D) 
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(FP-32D) 



(TTP-32D) 



HN62315B Series 



PIN ARRANGEMENT 



HN62315BP Series 
HN62315BF Series 



NC 
A16 
A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
DO 
D1 
D2 
Vss 



IZ 

c 

CI 
IZ 
CI 
CI 
CI 
CI 

CI 

c 

CI 

c 

CI 
CI 

c 



31 
30 
29 
28 

32-PIN 27 

DIP 
32-LEAD 
SOP 25 
and 24 
TSOP „^ 
TOP VIEW23 

22 
21 
20 
19 
18 
17 



cc 

□ A18 

□ A17 

□ A14 

□ A13 
A8 
A9 
A1_1 
OE 

□ Alp 
CE 

□ D7 

□ D6 

□ D5 

□ D4 

□ D3 



(PinD32.HN62315B) 



PIN DESCRIPTION 



Pin Name 


Function 


A - A 

^0 ^18 


Address 




Output 


CE 


Cliip Enable 


61 


Output Enable 


V 


Power Supply 


Vss 


Ground 


NC 


No Connection 



BLOCK DIAGRAM 



A18 



Address 
Buffer 



CE — [>0- 
OE 







3-State 


— DO 


Memory 




Output 




Array 




Buffer 










— D7 




O 
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HN6231 SB Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage^ 


Vcc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 




-0.3 to Vcc +0.3 


V 


Operating Temperature Range 


"^OPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 


°C 


Temperature Under Bias 


^BIAS 


-20 to +85 





Notes: 1 . With respect to Vj 
■ CAPACITANCE 



(Vcc = 5V ± 1 0%, Vgs = OV, T^ = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 




Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vgs = V, T3 = to 70X) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 




10 




V„ = OtoVcc 


Output Leakage Current 


'lo 




10 




CE.2.2V,VouT = 0toVcc 


Operating Vcc Current 


Ice 




5Q 


mA 


Vcc = 5.5 V, IpouT = mA, t„c= min. 


Standby Vcc Current 






30 




Vcc = 5.5V,CE>Vcc"0.2V 


Input Voltage 




2.2 


Vcc+0.3 


V 








-0.3 


0.8 


V 




Output Voltage 


V 


2.4 




V 


»oh = -205mA 








0.4 


V 


Iql = 1 .6 mA 
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HN62315B Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%. = V, = to 70°C) 

Test Conditions 

• input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 







HN62315B-15 


HN62315B-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


150 




200 




ns 


Address Access Time 


^AA 




150 




200 


ns 


CE Access Time 


^ACE 




lOO 




OAA 


ns 


OE Access Time 






/u 




I uu 


ns 


v/Uipul nolu 1 im6 irom 
Address Change 


f 

'dha 












ns 


Output Hold Time 
from CE 


^DHC 












ns 


Output Hold Time 
from OE 


^DHO 












ns 


CE to Output in High Z 


t 1 

XHZ 




70 




70 


ns 


OE to Output in High Z 


^OHZ^ 




70 




70 


ns 


CE to Output in Low Z 


^CLZ 


10 




10 




ns 


5E to Output in Low Z 


^OLZ 


10 




10 




ns 



Note: 1 . tjjHz and t^^^ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 



READ TIMING WAVEFORM 



Address 



CE 



OE 



Data Out 



RC 



DC 



HighZ 



'AGE 



tQLZ 



X 



r 



toHO-^ 



I GHZ 



toHO-^ 



IQHZ 



Data Out Valid 



HighZ 



Note: 



1. 
2. 
3. 



(TD.R.HN62315B) 



W ' *DHc ' *DHo determined by the faster time. 



CLZ ' ^OLZ 



toE are determined by the slower time, 
are determined by the slower time. 
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HN62344B Series 



Preliminary 



4M (512K X 8-bit) Mask ROM 



■ DESCRIPTION 

The Hitachi HN62344B is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-blt. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62344B is offered with JEDEC-Standard Byte-Wide 
EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic SOP 
packages. This allows socket replacement with EPROMs and Flash 
Memory. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• High Speed Access Time: 

100 ns (max) 

• Low Power Consumption: 

Active Current: 150mW(typ) 
Standby Current: 5|iW(typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 

32-pin Plastic DIP 
32-lead Plastic SOP 

■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62344BP-10 


100 ns 


32-pin Plastic DIP 
(DP-32) 


HN62344BF-10 


100 ns 


32-lead Plastic SOP 
(FP-32D) 



PIN DESCRIPTION 



Pin Name 


Function 




Address 


D,-D, 


Output 


CE 


Chip Enable 


61 


Output Enable 


^cc 


Power Supply 


V 

^ss 


Ground 


NC 


No Connection 




■ PIN ARRANGEMENT 



HN62344BP Series 
HN62344BF Series 



NC 
A16 
A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
DO 
D1 
D2 
Vss 



CI 
C 
C 
CI 
CI 
C 
G 
C 
CI 
CI 
CI 
C 
CI 

II 



32 
31 
30 
29 
28 
27 

32-PIN Oft 
DIP 26 
32-LEAD 25 
SOP 24 
TOP VIEW^^ 
23 

22 
21 
20 
19 
18 
17 



=3Vcc 

□ A18 

□ A17 

□ A14 

□ A13 

□ A8. 
13 A9 

□ All 

□ OE 

□ Alp 

□ CE 

□ D7 

□ D6 

□ D5 

□ D4 

□ D3 



(PinD32.HN62344B) 
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HN62344B Series 



■ BLOCK DIAGRAM 



A18 — 



Address 
Buffer 



CE 

OE 



Memory 
Array 



3-State 


— DO 


Output 




Buffer 






— D7 



(BD.HN62344B) 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


All Input and Output Voltage ^ 




-0.3 to Vcc +0.3 


V 


Operating Temperature Range 


"'"oPR 


Oto+70 




Storage Temperature Range 


"'"sTG 


-55 to +125 


°C 


Temperature Under Bias 


^BIAS 


-20 to +85 


OQ 



Notes: 1 . With respect to Vgg. 

I CAPACITANCE 

(Vcc = 5V ± 1 0%, Vgs = OV, T3 = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 100% tested. 

I DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 5%, Vgs = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


lu 




10 


^lA 


V,N = OtoVcc 


Output Leakage Current 


'lo 




10 


liA 


CE = 2.4V,Vo,, = 0toVcc 


Operating Vcc Current 


'cc 




60 


mA 


Vcc = 5.5 V, l^ouT = mA, t„c= min. 


Standby Vcc Current 


'sB1 




30 


^lA 


Vcc = 5.5 V,CE> Vcc -0.2V 




'sB2 




3 


mA 


Vcc = 5.5 V, CE > 2.4V 


Input Voltage 


V,H 


2.4 


Vcc+0.3 


V 






Va 


-0.3 


0.45 


V 




Output Voltage 


V 


2.4 




V 


«oh = -205mA 




Vol 




0.4 


V 


Iql = 1 .6 mA 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, OA 94005-1819 • (415) 589-8300 



5-67 



HN62344B Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^,^, = 5V ± 5%, = V, T3 = to 70X) 

Test Conditions 

• Input pulse levels: 0.45 V /2.4 V 

• Input rise and fall times: < 1 ns 

•Output load: 1 TIL Gate + CL= 100 pF (Including jig capacitance) 





1 «5 V 

1 .0 V 








Item 


Symbol 


Min. 


Max. 


Unit 


Read Cycle Time 




100 


- 


ns 


Address Access Time 


t« 


- 


100 


ns 


Chip Enable Access Time 


^ACE 


- 


100 


ns 


Output Enable Access Time 






55 


ns 


Output Hold Time from Address Change 


^DHA 







ns 


Output Hold Time from Chip Enable 


^DHC 







ns 


Output Hold Time from Output Enable 


^DHO 







ns 


Chip Enable to Output in High Z 


^CHZ^ 




40 


ns 


Output Enable to Output in High Z 


^OHZ^ 




40 


ns 


Chip Enable to Output in Low Z 


^Cl-Z 


5 




ns 


Output Enable to Output in Low Z 


^OLZ 


5 




ns 



Note: 1 . tQ^^2' ^ncl t^^^^ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 



READ TIMINa WAVEFORM 



Address 



CE 



OE 



Data Out 



IRC 



I ACE 



HighZ 



X 



^DHO-*- 



^DHA 



I GHZ 



iQHZ 



KM Data Out valid Ig^ MMl 



(TD.R.HN62344B) 

Note: 1 . tp^ , t^^Hc » ^DHo ^""^ determined by the faster time. 

2. t^ , t^cE ' \e determined by the slower time. 

3. tcLz,tQLz are determined by the slower time. 
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HN6241 8 Series 



8M (51 2K X 16-bit) and (1M x 8-bit) IMasIc ROM 

■ DESCRIPTION 

The Hitachi HN62418 Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1 ,048,576 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62418 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic QFP packages. The HN6241 8 
is also packaged in a 44-lead TQFP, a 44-lead Plastic SOP, a 48- 
lead Plastic SOP and a 64-lead Plastic QFP. 



FEATURES 

• Single Power Supply 
Vcc=5V±10% 

• Fast Access Time: 

1 50 ns (max) 

• low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5 ^iW (typ) 

• User Selectable Organization: 

1Mx 16-bit (Word-Wide) 
2M X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTl-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic QFP 
44-lead TQFP 
44-lead Plastic SOP 
48-lead Plastic SOP 
64-lead Plastic QFP 




(DP-42) 




(FP-44A) 




(TFP-44) 



(FP-44D) 



(FP-48DA) 




Hitachi America, Ltd. 



(FP-64B) 
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HN62418 Series 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62418P-15 


150 ns 


42-pin Plastic DIP 
(DP-42) 


HN62418FP-15 


150 ns 


44-lead Plastic QFP 
(FP-44A) 


HN62418TFP-15 


150 ns 


44-lead TQFP 
(TFP-44) 


HN62418FB-15 


150 ns 


44-lead Plastic SOP 
(FP-44D) 


HN62418F-15 


150 ns 


48-lead Plastic SOP 
(FP-48DA) 


HN62418FS-15 


150 ns 


64-lead Plastic QFP 
(QFP-64) 



PIN DESCRIPTION 



Pin Name 


Function 


\ " ^18 


Address 


A, 


Address (Word- Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


Voc 


Power Supply 


^SS 


Ground 


NC 


No Connection 


■ BLOCK DIAGRAM 















3-State 














Address 




Memory 




Hex/ 




Output 


Buffer 




Array 




Byte 




Buffer 

















BHE 

{A-1)' 

oi. 



^DO 



— D15/(D7) 



(BD.HN62418) 
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Notes: 1 . * : A Js the Least Significant Address bit in Byte- Wide Mode. 
2. BHE=V,„: 16-bit (D,5-D,) 
BHE=V„: 8-bit (D, - D,) 

When BHE is low, D^^ - Dg are in high impedance states. 
HITACHI 
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HN62418 Series 



■ PIN ARRANGEMENT 



HN62418P Series 



A18II 
A17[I 
A7C: 
A6CI 
A5C 
A4C: 
A3[I 
A2C 
A1 C 
AOC 
CEC 

v§§ci 

OEC 
DOC 
DSC 

D1 c: 

D9C: 
D2IZ 

DIOC 
D3C: 

D11 



10 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

q2i 



42-PIN 
DIP 
TOP VIEW 



AO 


"IMP 




"1 Aft 


AC\ 


"~1 AQ 

1 M57 


057 




oo 


"1 A1 1 


Of 


"~l A1 O 


OD 


JMI O 


OD 


~l A14 
— IM l*f 


o4 


— 1 A1 K 
_JAlD 


OO 


— 1 A1ft 
IMl D 


Oc 


1 Dnc: 


O 1 


— 1\/ 


30 


□ D15/A-1 


29 


□ D7 


28 


□ D14 


27 


□ D6 


26 


□ D13 


25 


□ D5 


24 


□ D12 


23 


□ D4 


22 


=JVcc 



(PlnD42.HN62418) 



HN62418FB Series 
Ncdl O 

A17C:3 
A7[I4 
A6II5 
A5C6 
A4[:7 
A3 118 
A2C:9 

A1E10 ^^^r 

AOCII TOP VIEW 

CE[I12 
Vssl=13 

OEC 14 

DOC 15 

D8C16 

Die 17 

D9C18 

D2C19 
DIOC 20 

D3C21 
D11C22 



44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



□ NC 

□ NC 
□A8 
□A9 
□AIO 
□All 

□ A12 

□ A13 

□ A14 

□ A15 
□A16 

□ BHE 
=3Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=3Vcc 



(PlnD44.HN62418) 



HN62418F Series 



'C2 



;C4 



^C6 



!C8 
C9 



10 
11 
12 



Note: 

Pins 11, 12, 13,36, 37 
and 38 are connected 
to the inner lead frame. 



A18C1 
A17 

A7C 

A6 

A5C 

A4 

A3p 
A2 
A1 

AOC 
NCC 
NCC 
NCC 
CEC 

Vssl= 

OEC 

DOC 

D8C 

D1 C 

D9 

D2d21 
DIOII22 

D3CI23 
D11 [=24 



1 O 
2 
3 
4 
5 
6 
7 



48-LEAD 
SOP 



1 3 TOP VIEW 
14 



15 

16 
17 
18 
19 
1C2O 



48 


□ NC 


47 


□ A8 


46 


□ A9 


45 


□ AIO 


44 


□ All 


43 


□ A12 


42 


□ A13 


41 


□ A14 


40 


□ A15 


39 


□ A16 


38 


□ NC 


37 


□ NC 


36 


□ NC 


35 


□ BHE 


34 


=]Vss 


33 


□ D15/A-1 


32 


□ D7 


31 


□ D14 


30 


□ D6 


29 


□ D13 


28 


□ D5 


27 


□ D12 


26 


□ D4 


25 





(PlnT248.HN62418) 
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HN62418 Series 



PIN ARRANGEMENT (cont.) 



HN62418FP Series 
HN62418TFP Series 



<<<<<<<<<<< 

.nnnnnnnnnnn 



A3 
A2 
A1C 
AOC 
CEC 
NCC 
VssC 



OEC 8 
DOE 9 
D8C 10 
Dip 11 



Tl- ■'t CO CO CO 



<o in 

CO CO 



44-LEAD 
QFP 
TQFP 
TOP VIEW 



33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



CMco'^iocor^oo o>Ot-cj 

T-T-T-T-t-T-T- T-CVJCMCM 



uuuuuuuuuuu 



□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ NC 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 



O) CM O CO ^ O 
Q Q J- Q IT ¥ 



o <*t 



CM m CO 

5° 5 



(PinCM4.HN62418) 



HN62418FS Series 



z<<<<<zz 



5 5 < < z 



NC 
A4CI 
A3C 
A2 C 
A1 C 
NCC 
AOC 
CEC 
NC C 
NCC 
NCC 
VssC 
OEC 
NCC 
DOC 
D8C 



nnnnnnnnnnnn 

cocM;roo>ooh*<oiO'^cocvi 



NCC 17 



D1 I 
D9I 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



64-LEAD 

QFP 
TOP VIEW 



18 
19 



51 

50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 

34n 



OT-CMCO'«*-lf><OI^OOO>OT-CM 
CJCMCMCMCMCVICMCVICMCMCOCOCO 



33 



uuuuuuuuuuuuu 



NC 
A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ NC 

□ BHE 

□ NC 

□ NC 

□ Vss 

□ Vss 

□ D15/A-1 

□ NC 

□ D7 

□ D14 

□ NC 
D6 

□ D13 



OCMQOCO'-O 0"*<M0 

2 Q 2; 5 Q 5 Z Q 5 Z 



o <M O »£> O 
Q 2 



(PlnQ64.HN62418) 
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HN62418 Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


cc 


-0.3 to +7.0 


V 


All Input and Output Voltage ^ 


Vt 


-0.3toVcc+0.3 


V 


Operating Temperature Range 


"^OPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 




Temperature Under Bias 


"""bias 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACITANCE 



(V^c = 5V ± 1 0%, Vgs = OV, T^ = 25°C. V, ^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


pF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vgs = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 




10 




V,M = OtoV,, 


Output Leakage Current 


Ilo 




10 




CE = 2.2V,V„^ = 0toV^ 


Operating V^.^ Current 


'cc 




50 


mA 


Vcc = 5.5 V, \^ = mA, t„c= Min. 


Standby V^c Current 






30 


mA 


V,, = 5.5V,CE>V^c-0.2V 


Input Voltage 


V,H 


2.2 


Vcc+0.3 


V 








-0.3 


0.8 


V 




Output Voltage 


^OH 


2.4 




V 


loH = -205nA 




Vol 




0.4 


V 


Iq^ = 1 .6 mA 
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HN6241 8 series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, = V, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 1 00 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 



Item 


Symbol 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


150 




ns 


Address Access Time 




- 


150 


ns 


CE Access Time 


*ACE 




150 


ns 


OE Access Time 






70 


ns 


BHE Access Time 


^HE 




150 


ns 


Output Hold Time from 
Address Change 


^DHA 







ns 


OutputHold Time 
from CE 


^DHC 





- 


ns 


Output Hold Time 
from OE 


^DHO 







ns 


Output Hold Time 
from BHE 


*DHB 







ns 


CE to Output in High Z 


^CHZ 




70 


ns 


OE to Output in HighZ 


^OHZ 




70 


ns 


BHE to Output in HighZ 


^BHZ 




70 


ns 


CE to Output in LowZ 


^CLZ 


10 




ns 


OE to Output in Low Z 


^OLZ 


10 




ns 


BHE to Output in Low Z 


^BLZ 


10 




ns 



Note: 1 . tcH2. W' W define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 
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HN62418 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (SHE = V, J 



Address 



CE 



OE 



Data Out 



^RC 



X 



^ACE 



^CLZ 



v 



IQE 



HighZ 



X 



— *DHA 



iDHC- 



^CHZ 



^DHO- 



iQHZ 



Data Valid 



HighZ 



(TD.R.HN62418) 



Note: 1 . tp„^ , tjjHc . tpHo determined by the faster time. 

2. t^ , t^cE ' *0E determined by the slower time. 

3. tcL2 » toLz are determined by the slower time. 



Word Mode/Byte Mode Switch 



HighZ 



BHE 



Dy to Do 



Di5t0 Dq 



HighZ 



Jdha 



Data Valid 



HighZ 



tBHE 



Data Valid 



Data Valid 



tBHZ 



tBHE (TD.R1.HN62418) 



CE and OE are of select status. A^g to A^ are fixed. _ 

terminal is of output state when BHE = V,^, CE and OE are of selected state. 
At this time, an input signal that is of the inverse phase to the output should not be 
impressed. 
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Note: 1. 
2. 



HN62428 Series 



Preliminary 



8M (512K X 16-bit) and (1M x 8-bit) IMasic ROiVI 

■ DESCRIPTION 

The Hitachi HN62428 Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
1 6-blt or as 1 ,048,576 x 8-bit. 

The low power consumption of this device makes It ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62428 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN62428 
is also packaged in a 44-lead QFP and a 48-lead Plastic SOP. 

■ FEATURES 

• Single Power Supply 
Vcc=5V±10% 

• Fast Access Times: 

150 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5^iW{typ) 

• User Selectable Organization: 

1Mx 16-bit (Word-Wide) 
2M X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic QFP 
44-lead Plastic SOP 
48-lead Plastic SOP 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62428P-15 


150 ns 


42-pin Plastic DIP 


HN62428P-20 


200 ns 


(DP-42) 


HN62428FP-15 


150 ns 


44-lead Plastic QFP 


HN62428FP-20 


200 ns 


(FP-44A) 


HN62428F-15 


150 ns 


48-lead Plastic SOP 


HN62428F-20 


200 ns 


(FP-48DA) 


HN62428FB-15 


150 ns 


44-lead Plastic SOP 


HN62428FB-20 


200 ns 


(FP-44D) 




(DP-42) 




(FP-44A) 



(FP-44D) 




(FP-48DA) 



5-76 



Hitachi America, Ltd. • 2000 Sierra Point Pkwy Brisbane, CA 94005-1819 • (415) 589-8300 



HN62428 Series 



■ fHN DESCRIPTION 



Pin Ndmo 


Function 


A -A 


Address 


A 




15 


Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


^cc 


Power Supply 


^ss 


Ground 


NC 


No Connection 



■ BLOCK DIAGRAM 



A18 — 



(A-1) 
OE 



CE -4>0- 
BHE P>0- 

















3-State 




Address 




Memory 




Hex/ 




Output 




Buffer 




Array 




Byte 




Buffer 



















{>■ 



— D15/(D7) 



(BD.HN62428) 



Notes: 1 . * : A Js the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,„: 16-bit (D,5-Do) 
BHE=V„: 8-bit (D,-D,) 

When BHE is low, D^^ - D3 are in high impedance states. 
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HN62428 Series 



PIN ARRANGEMENT 



HN62428P Series 



A18C 1 O 
A17E2 
A7C3 
A6C:4 
ASCI 5 
A4C:6 
A3C7 
A2C:8 

A1 eg 

A0E10 
CEC 

Vssc: 

OEC 

DOC 

DSC 

D1 CI 

D9CI 

D2CI 
D10CI 

DSC 
D11 CI 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



42-PIN 
DIP 
TOP VIEW 



42 


□ NC 


41 


□A8 


40 


□A9 


39 


□ A10 


38 


□All 


37 


I3A12 


36 


□A13 


35 


□A14 


34 


□A15 


33 


□A16 


32 


□ BHE 


31 


□Vss 


30 


□015/A-1 


29 


□ D7 


28 


□ D14 


27 


□ D6 


26 


□ D13 


25 


□ D5 


24 


□ D12 


23 


□ D4 


22 
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HN62428FB Series 

Ncdi O 

A18C2 
A17C:3 

A7CI4 

A6CI5 

A5[I6 

A4C7 

A3n8 

A2CI9 

AICIO 

AOCII 

CECI12 
VssCl3 

OEC 14 

DOC 15 

D8C16 

Die 17 

D9C18 

D2C19 
D10C20 

D3C21 
D11 C22 



44-LEAD 

SOP 
TOP VIEW 



44 


□ NC 


43 


□nc 


42 


□A8 


41 


□A9 


40 


□aio 


39 


□All 


38 


□A12 


37 


□ A13 


36 


□ A14 


35 


□ A15 


34 


□ A16 


33 


□ BHE 


32 


□ Vss 


31 


□ D15/A-1 


30 


□ D7 


29 


□ D14 


28 


□ D6 


27 


□ D13 


26 


□ D5 


25 


□ D12 


24 


□ D4 


23 





(PlnD44.HN62428) 



HN62428F Series 



Note: 

Pins 11, 12, 13. 36, 37 
and 38 are connected 
to the inner lead frame. 



A18C 
A17C 
A7C 
A6C 
A5C 
A4C 
A3C 
A2C 
A1 

AOC 
NCC 
NCC 
NCC 
CEC 

VssC: 
OEC 
DOC 
D8C 
D1 C 
D9 
D2C 

D10 
D3C 

D11 



1 C 
2 
3 
4 
5 
6 
7 
8 

P9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
p20 
21 
p22 
23 
□ 24 



48-LEAD 

SOP 
TOP VIEW 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



□ NC 

□ A8 

□ A9 

□ AIO 

□ A11 

□ A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ NC 

□ nc 

□ nc 

□ BHE 
=3 Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 



(PinT248.HN62428) 
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HN62428 Series 



PIN ARRANGEMENT (cont.) 



HN62428FP Series 



A3c: 


1 


A2lZ 


2 


Aid 


3 


AOC 


4 


CEC 


5 


NCC 


6 


VssC 


7 


OEC 


8 


DOC 


9 


D8C 


10 


D1C 


11 



1^ OQ O T- CM 

5 :S ^ 5 I S 5 < < < 

.nnnnnnnnnnn 



CO CO 



56 3; 

CO CO CO 



44-LEAD 

QFP 
TOP VIEW 



CMco-^iocor^ooo) 



33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



O T- CM 

CVJ CM CM 



UUUUIJIJUUULJLI 

0> CM O CO O O rf 

QQ g o 5 2 >''Q 



CM m CO 

5^5 



□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ NC 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 



(PinQ44.HN62428) 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.3 to +7.0 


V 


All Input and Output Voltage ^ 


V, 


-0.3toVcc+0.3 


V 


Operating T^perature Range 




to +70 




Storage Temperature Range 


"^STQ 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACITANCE 



(V^c = 5V ± 1 0%, Vss = OV, T^ = 25°C, V, ^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


pF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 
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HN62428 Series 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 10%, Vgg = V, = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


•li 




10 




V,N = OtoVcc 


Output Leakage Current 


'lo 




10 




CE = 2.2V, Vo,j, = OtoVcc 


Operating V^^ Current 


^cc 


_ 


50 


mA 


Vcc = 5.5 V, IpouT = mA, tpc= Min. 


Standby V^^, Current 


'sB 




30 


liA 


V,, = 5.5V,CE>V,,-0.2V 


Input Voltage 


v,„ 


2.2 


Vcc+0.3 


V 








-0.3 


0.8 


V 




Output Voltage 


V 


2.4 




V 


loH = -205nA 




Vol 




0.4 


V 


Iql= 1.6 mA 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vss = V, T3 = to 70X) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 1 00 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 







HN62428-15 


HN62428-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 




150 




200 




ns 


Address Access Time 


Im 




150 




200 


ns 


CE Access Time 


^ACE 




150 




200 


ns 


OE Access Time 


toE 




70 




70 


ns 


BHE Access Time 


^BHE 




150 




200 


ns 


Output Hold Time from 
Address Change 


^pHA 












ns 


Output_Hold Time 
fromCE 


^DHC 












ns 


Output Hold Time 
from OE 


^DHO 












ns 


Output Hold Time 
from BHE 


^DHB 












ns 


CE to Output in High Z 


^CHZ^ 




70 




70 


ns 


OE to Output in High Z 


^OHZ ^ 




70 




70 


ns 


BHE to Output in High Z 


t 1 
^BH2 




70 




70 


ns 


CE to Output in Low Z 


^CLZ 


10 




10 




ns 


OE to Output in Low Z 


toLZ 


10 




10 




ns 


BHE to Output in Low Z 




10 




10 




ns 



Note: 1 . tc„2. W' ^nd tg^^^ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 



5-80 



HITACHI 

Hitachi America, Ltd. • 2000 Sierra Point Pkwy. • Brisbane, OA 94005-1819 • (415) 589-8300 



HN62428 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (BHE = V,,) 



Address 



CE 



OE 



Data Out 



X 



\ 



I ACE 



^CLZ 



High Z 



X 



jf 



iDHC- 



^DHA 



iCHZ 



*DHO— 



iQHZ 



Data Valid 



HighZ 



(TD.R.HN62428) 



Note: 1 . tjjHA . tpHc ' ^DHo sire determined by the faster time. 

2. t^ , t^cE , toE are determined by the slower time. 

3. t^Lz , tQL2 are determined by the slower time. 



Word Mode/Byte Mode Switch 



A.1 



BHE 



HighZ 



Di5to Ds 



tBHE 



HighZ 



<3I 



HighZ 



J( 



Data Valid 



tSHZ 



tSHE 



(TD.R1.HN62428) 



Note: 1. CE and OE are of select status. A,8 to Ag are fixed. 

2. D^g/A ^ terminal is of output state when BHE » V,^, CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. 
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HN62438N Series 



Preliminary 



8M (51 2K X 16-bit) and (1M x 8-bit) IMasIc ROM 



■ DESCRIPTION 

The Hitachi HN62438N Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
1 6-bit or as 1 ,048,576 x 8-bit. 

The high density and high speed Nibble Access provide enough 
capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62438N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN62438N 
is also packaged in a 44-lead Plastic TSOP and a 48-lead Plastic 
SOP. 

■ FEATURES 

• Single Power Supply 
Vcc=5V±10% 

• Fast Access Times: 

120 ns/150 ns (max) 

• Nibble Access Times: 

60 ns/70 ns (max) 

• Low Power Consumption: 

Active Current: lOOmW(typ) 
Standby Current: 5 (typ) 

• User Selectable Organization: 

512KX 16-bit (Word-Wide) 
IMx 8-bit (Byte- Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
48-lead Plastic SOP 




(DP-42) 



(FP-44D) 




(FP-48DA) 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62438PN-12 


120 ns 


42-pin Plastic DIP 


HN62438PN-15 


150 ns 


(DP-42) 


HN62438FBN-12 


120 ns 


44-lead Plastic SOP 


HN62438FBN-15 


150 ns 


(FP-44D) 


HN62438TTN-12 


120 ns 


44-lead Plastic TSOP 


HN62438TTN-15 


150 ns 


(TTP-44D) 


HN62438FN-12 


120 ns 


48-lead Plastic SOP 


HN62438FN-15 


150 ns 


(FP-48DA) 
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HN62438N Series 



■ PIN DESCRIPTION 



Pin Name 


Function 


Aq - A^Q 


Address 


A, 


Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


V 


Power Supply 


^ss 


Ground 


NC 


No Connection 



■ BLOCK DIAGRAM 



A18 



Address 
Buffer 



CE 
BHE 
(A-ir 
OE 



-i>° 



Memory 
Array 



Nibble 
Decoder 



Hex/ 
Byte 



3-State 
Output 

Buffer-^ 



— DO 



- D15 

/(D7) 



(B0.HN62438N) 



Notes: 1 . * : A Js the Least Significant Address bit in Byte-Wide Mode. 
2. BHE.V,H : 1 6-bit (D,,- Do) 
BHE-V.^: 8-bit (D,- Do) 

When BHE is low, D^^ - Dg are in high impedance states. 
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HN62438N Series 



PIN ARRANGEMENT 



HN62438PN Series 



'C2 



;c:4 

HZ6 



!IZ8 
□ 9 



A18IZ 
A17 

A7q 

A6 

A5 

A4 

A3 a 

A2 
A1 

AOC 
CEC: 

OEC 

DOC 

D8CI 

D1 C 

D9C 

02 n 
01011 

D3 
D11 q21 



10 
2 
3 



42-PIN 

10 DIP 

1 1 TOP VIEW 

12 

13 
14 
15 
16 
17 
18 
19 



□ 20 



42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 



□ NC 

□ A8 

□ A9 
□A10 
□A11 
□A12 
□A13 

□ A14 

□ A15 
□A16 

□ BHE 
□Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 



(PinD42.HN62438N) 



HN62438FBN Series 
HN62438TTN Series 



NCCI O 
A18C2 
A17C:3 

A7C:4 

A6[I5 

A5C:6 

A4C:7 

A3 [18 

A2[I9 



44-LEAD 

SOP 
44-LEAD 
TSOP 

AIL- 10 TOP VIEW 



AOCII 
CEC:i2 

Vssl=13 
OEC 14 
DOC 15 
D8C16 
Die 17 
D9C18 
D2C19 

D10C20 
D3C21 

D11C22 



44 DNC 
43 □NC 
42 □A8 
41 □A9 
40 □AlO 
39 □AH 
38 ^^12 
37 □AIS 
36 □AM 
35 □AIS 
34 □A16 
33 □BHE 
32 □Vss 
31 □D15/A-1 
30 UDl 
29 □DU 

28 □De 

27 □DIS 
26 HQS 
25 ^012 
24 1104 
23pVcc 

(PlnD44.HN62438N) 



HN62438FN Series 



Note: 

Pins 11, 12, 13, 36, 37 
and 38 are connected 
to the inner lead frame. 



Ai8a 

A17 
A7 
A6 
A5 

A4C 
A3 
A2 
A1 C 
AOC 
NCC 
NCC 
NCC 
CEC 

Vssc: 

OEC 

DOC 

D8C 

D1 C 

D9 

D2q21 
D10C22 

D3C23 
D11 C24 



1 O 



'C2 
'C3 
;C4 
iC5 



tC7 

ids 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
d20 



48-LEAD 

SOP 
TOP VIEW 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



□ NC 

□ A8 
]A9 

>bA10 
. □All 
t □A12 
I □A13 
I □AU 
) □ A15 
) □Aie 
\ □NC 
^ □NC 

; □NC 

) □ BHE 

^□Vss 
) □D15/A-1 

> □D7 

I □dm 

) □D6 
J □D13 
J □D5 
' □D12 
; □D4 

> =1 Vcc 



(PinT248.HN62438N) 
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HN62438N Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.3 to +7.0 


V 


All Input and Output Voltage ^ 


Vt 


-0.3 to Vcc +0.3 


V 


Operating Temperature Range 


"'"oPR 


to +70 


°C 


Storage Temperature Range 


"^STQ 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 





Notes: 1 . With respect to V, 
■ CAPACITANCE 



(Vcc = 5V ± 1 0%, Vgs = OV, T^ = 25°C, V, ^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


pF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vgs = V, T3 = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 




10 




V,. = OtoVcc 


Output Leakage Current 


'lo 




10 




CE = 2.2V. Vc,, = OtoVcc 


Operating Vqc Current 


Ice 




50 


mA 


Vcc = 5.5 V, l^o^j^ = mA, t^c^ Min. 


Standby Vcc Current 


'sB 




30 


HA 


Vcc = 5.5V,CE^Vcc-0.2V 


Input Voltage 


V,H 


2.4 


Vcc+0.3 


V 






Va 


-0.3 


0.45 


V 




Output Voltage 




2.4 




V 


Ioh--205mA 




Vol 




0.4 


V 


Iql ■ 1 .6 mA 
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HN62438N Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 10%, Vgs = V, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 







HN62438N-12 


HN62438N-15 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


120 




120 




ns 


Nibble Read Cycle Time 




60 




70 




ns 


Address Access Time 


tAA 




120 




150 


ns 


Nibble Address Access 
Time 


La 

NA 


- 


60 


- 


70 


ns 


CE Access Time 


^ACE 


- 


120 


- 


150 


ns 


OE Access Time 




- 


60 


- 


70 


ns 


BHE Access Time 


^BHE 


- 


120 


- 


150 


ns 


Output Hold Time from 
Address Change 







- 





- 


ns 


OutpuUHold Time 
from CE 


^DHC 












ns 


vjuipul noiu 1 ime 
from OE 


^DHO 












ns 


Output Hold Time 
from BHE 


^HB 












ns 


CE to Output in High Z 


t 1 

XHZ 




60 




70 


ns 


OE to Output in High Z 


^OHZ^ 




60 




70 


ns 


BHE to Output in High Z 


t 1 
^BHZ 




60 




70 


ns 


CE to Output in LowZ 


^CL2 


10 




10 




ns 


OE to Output in Low Z 


^OLZ 


10 




10 




ns 


BHE to Output in LowZ 


^BLZ 


10 




10 




ns 



Note: 1 . tpHz, toHZ' ®"cl Xq^2 cIs^'i^© the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 
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HN62438N Series 



READ TIMING WAVEFORM 

Word Mode (BHE s VJ or Byte Mode (SHE = V,^) 



Address 



CE 



OE 



Data Out 



X 



I ACE 



^CLZ 



HighZ 



m. 



X 



X 



^DHA 



I GHZ 



jf 



iDHO- 



^OHZ 



Data Valid 



Note: 1 . tpH^ , tjjHc , tp„Q are determined by the faster time. 

2. t^ , t^cE ' W determined by the slower time. 

3. tjsL2 , toLz are determined by the slower time. 



Word Mode/Byte Mode Switch 



HighZ 



(TD.R.HN62438N) 



HighZ 



BHE 



D7 to Do 



Di5to Ds 



tBHZ 



Ua 



tpHA 



Data Valid 



HighZ 



HighZ 



tBHE 



f3[ 



Data Valid 



Data Valid 



tsHE 



(TD.R1.HN62438N) 



Note: 1. CE and OE are of select status. A^g to are fixed. 



2. D^g/A ^ terminal is of output state when BHE = V,„, CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. 
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HN62438N Series 
Nibble Mode 



A2t0Ai8^( 

Ao, Ai,(A 



)( )( )C )( 



^NA 



■DHA 



^NA 



^DHA 



iNA 



DHA 



■DHA 



(TD.RN.HN62438N) 



Note: CE and OE are enable. 
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HN62318B Series 



8M (IMx 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62318B Series Is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1 ,048,576 x 8-blt. 

The low power consumption of this device makes it Ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator In laser printers. 

Hitachi's HN62318B Is packaged In 32-pln Plastic DIP and 32- 
lead Plastic SOP packages. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Time: 

150 ns (max) 

• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 ^lW (typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Packages: 

32-pln Plastic DIP 
32-lead Plastic SOP 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62318BP-15 


150 ns 


32-pln Plastic 
DIP (DP-32) 


HN62318BF-15 


150 ns 


32-lead Plastic 
SOP(FP-32D) 



PIN DESCRIPTION 



Pin Name 


Function 


\ ' ^19 


Address 




Input/Output 


CE 


Chip Enable 


OE 


Output Enable 


^cc 


Power Supply 


^ss 


Ground 


NC 


No Connection 




PIN ARRANGEMENT 



HN62318BP Series 
HN62318BF Series 



A19 
A16 
A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
DO 
D1 
D2 
Vss 



cz 
c 

IZ 
CI 

e: 
c 

CI 

CI 
CI 
CI 
CI 

c 

CI 



1 

2 
3 
4 
5 

^ 32-PIN 

7 DIP 

8 32-LEAD 
^ SOP 

9 TOP VIEW 
10 

11 
12 
13 
14 
15 
16 



=3 Vcc 

□ A18 

□ A17 

□ A14 

□ A13 

□ A8 

□ A9 

□ All 

□ OE 

□ A10 

□ CE 

□ D7 

□ D6 

□ D5 

□ D4 

□ D3 



(PinD32.HN62318B) 
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HN62318B Series 

■ BLOCK DIAGRAM 



Address 
Buffer 



A19 — 



Memory 
Array 



3-State 


— DO 


Output 




Buffer 






~ D7 



CE -[>> 
OE 



fD- 



(BD.HN62318B) 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 


Vt 


-0.3toVcc+0.3 


V 


Operating Temperature Range 


"'^OPR 


to +70 


°C 


Storage Temperature Range 


"""sTQ 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 


C 



Notes: 1 . With respect to Vgg. 

I CAPACITANCE 

(Vcc = 5V ± 1 0%, Vgs = OV, T, = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc - 5V ± 10%, Vss - V, T, - to70«C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


k 




10 




V.N-OtoV,e 


Output Leakage Current 






10 


^A 


CE.2.2V,Vo,T-0toV,c 


Operating V^q Current 


Ice 




50 


mA 


Vqc - 5.5 V, IpouT ■ "Tf^A, t^c- Min. 


Standby Vqc Current 


'sB 




30 




Vcc-5.5V.CE^V,,-0.2V 


Input Voltage 


V,H 


2.2 


Vcc+0.3 


V 






v„ 


-0.3 


0.8 


V 




Output Voltage 


VoH 


2.4 




V 


loH --205 mA 








0.4 


V 


Iql" 1.6 mA 
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HN62318B Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, = V, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 



Item 


Symbol 


Min. 


Max. 


Unit 


Read Cycle Time 


tpc 


150 


- 


ns 


Address Access Time 






150 


ns 


CE Access Time 


^ACE 




150 


ns 


OE Access Time 






70 


ns 


Output Hold Time from 
Address Change 


^DHA 







ns 


Output Hold Time 
from CE 


^DHC 







ns 


Output Hold Time 
from OE 


^DHO 







ns 


CE to Output in High Z 


t 1 

XHZ 




70 


ns 


OE to Output in High Z 


^OHZ 




70 


ns 


CE to Output in Low Z 


^CLZ 


10 




ns 


OE to Output in Low Z 


^OLZ 


10 




ns 



Note: 1 . tcHz. and to^^ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 



READ TIMING WAVEFORM 

Address 



CE 



OE 



Data Out 



Note: 1. t 



X 



^ACE 



ICLZ 



v 



HighZ 



iDHA 



'CHZ 



IDHO- 



^OHZ 



Data Out Valid 



HighZ 



(TD.HN62318B) 



DHA ' ^DHc ' ^DHo determined by the faster time. 

2. t^ , t^cE ' W a'"® determined by the slower time. 

3. tcL2 . W are determined by the slower time. 
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HN62328B Series 



Preliminary 



8M(1M x 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN62328B Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1 ,048,576 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62328B Is packaged in 32-pin Plastic DIP and 32- 
lead Plastic SOP packages. 

i FEATURES 

• Singile Power Supply: 

Vcc = 5V±10% 

• Fast Access Time: 

150 ns/200 ns (Max) 

• Low Power Consumption: 

Active Current: lOOmW(typ) 
Standby Current: 5|LiW(typ) 

• Byte-Wide Data Organization 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Packages: 

32-pin Plastic DIP 
32-lead Plastic SOP 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN62328BP-15 


150 ns 


32-pin Plastic DIP 


HN62328BP-20 


200 ns 


(DP-32) 


HN62328BF-15 


150ns 


32-lead Plastic SOP 


HN62328BF-20 


200 ns 


(FP-32D) 



■ PIN DESCRIPTION 



Pin Name 


Function 


Aq - A,g 


Address 


D,.D, 


Input/Output 


CE 


Chip Enable 


OE 


Output Enable 




Power Supply 


V 


Ground 


NC 


No Connection 




(FP-32D) 



■ PIN ARRANGEMENT 



HN62328BP Series 
HN62328BF Series 



A19 


C 


1 




32 


=3 Vcc 


A16 


c 


2 




31 


13 A18 


A15 


c 


3 




30 


□ A17 


A12 


CI 


4 




29 


□ A14 


A7 


c 


5 




28 


□ A13 


A6 


c 


6 


32-PIN 


27 


□ A8 


A5 


c 


7 


DIP 


26 


□ A9 


A4 


c 


8 


32-LEAD 

SOP 
rOPVIEW 


25 


□ All 


A3 


c 


9- 


24 


□ OE 


A2 


c: 


10 




23 


□ A10 


A1 


c 


11 




22 


□ CE 


AO 


c 


12 




21 


□ D7 


DO 


c 


13 




20 


□ D6 


D1 


c 


14 




19 


□ D5 


D2 


CI 


15 




18 


□ D4 


Vss 




16 




17 


□ D3 



(PinD32.HN62328B) 
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HN62328B Series 



BLOCK DIAGRAM 



A19 — 



Address 
Buffer 



Memory 
Array 



3-State 


— DO 


Output 




Buffer 






— D7 



CE ^>0 

6e 



(BD.HN62328B) 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


Terminal Voltage ^ 


Vt 


-0.3toV^.c+0.3 


V 


Operating Temperature Range 


"'"oPR 


to +70 


°C 


Storage Temperature Range 


"'"sTG 


-55 to +125 


°C 


Temperature Under Bias 


"'"bias 


-20 to +85 





Notes: 1 . With respect to Vgg. 

I CAPACITANCE 

(V^c = 5V ± 1 0%, Vgs = ^V, T3 = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Max. 


Unit 


Input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


PF 



Notes: 1 . This parameter is sampled and not 100% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

( v.. = 5V ± 1 0%, Vgc = V, T = to 70^0) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 






10 


^lA 


V., = OtoV,, 


Output Leakage Current 






10 




CE = 2.2V,V^,, = 0toV,, 


Operating V^jg Current 


Ice 




50 


mA 


Vcc = 5.5V, l,o^, = OmA,t„c= Min. 


Standby V^c Current 


'sB 




30 




V,, = 5.5V.CE>V,,.0.2V 


Input Voltage 


v,„ 


2.2 


Vcc+0.3 


V 








-0.3 


0.8 


V 




Output Voltage 


V 


2.4 




V 


loH = -205nA 




Vol 




0.4 


V 


Iql = 1.6 mA 
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HN62328B Series 



AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vgs = V. = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 







HN62328B-15 


HN62328B-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


150 


- 


200 


" 


ns 


Address Access Time 


tAA 


- 


150 


- 


200 


ns 


CE Access Time 


^ACE 


- 


150 


- 


200 


ns 


OE Access Time 


toE 




70 




70 


ns 


Output Hold Time from 
Address Change 


^HA 












ns 


Output Hold Time 
from CE 


^DHC 












ns 


OutputHold Time 
from OE 


^DHO 












ns 


CE to Output in High Z 


^CHZ^ 




70 




70 




OE to Output in High Z 


^OHZ 




70 




70 


ns 


CE to Output in Low Z 


^CLZ 


10 




10 




ns 


OE to Output in Low Z 


^OLZ 


10 




10 




ns 



Note: 



1. 



tjjH2' ^"cl toHz define the time at which the output becomes an open circuit and are not 



referenced to output voltage levels. 
READ TIMING WAVEFORM 



Address 



CE 



^RC 



^CLZ 



OE 



Dat^ Out 



HighZ 



*DHC-^ 



iDHA 



I GHZ 



IQHZ 



Data Out Valid 



High Z 



(TD.R.HN62328B) 



Note: 1 . tpH^ , tjjHc , tjjHQ are determined by the faster time. 

2. t^ , t^cE ' W determined by the slower time. 

3. tjjLz , toLz are determined by the slower time. 
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HN62401 7 Series 



Preliminary 



16M (1M X 16-bit) and (2M x 8-bit) Masic ROIM 

■ DESCRIPTION 

The Hitachi HN624017 is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1 ,048,576 x 1 6-bit 
and 2,097,152 X 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624017 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN62401 7 
is also packaged in a 44-lead Plastic QFP, a 44-lead Plastic TQFP 
and a 48-lead Plastic SOP. 



FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Time: 

1 70 ns (max) 

• Low Power Consumption: 

Active Current: 1 00 mW (typ) 
Standby Current: 5^W(typ) 

• User Selectable Organization: 

1Mx 16-bit (Word-Wide) 
2M X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 



ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN624017P-17 


170 ns 


42-pin Plastic DIP 
(DP-42) 


HN624017FB-17 


170 ns 


44-lead Plastic SOP 
(FP-44D) 


HN624017FP-17 


170 ns 


44-lead Plastic QFP 
(FP-44A) 


HN624017TFP-17 


170 ns 


44-lead Plastic TQFP 
(TFP-44) 


HN624017F-17 


170 ns 


48-pln Plastic SOP 
(FP-48DA) 




(DP-42) 



(FP-44D) 




(FP-44A) 




(TFP-44) 




(FP-48DA) 
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HN624017 Series - 

■ PIN ARRANGEMENT 



HN62401 7P Series 



HN624017FB Series 



E2 



A18P 
A17 

A7q 

A6 

A5 

A4C 

ASH 

A2 

A1 

AOC 
CEC 
VssCI 

OEc: 

DOC 
DSC 
D1 C 
D9C 
D2C 

010 C 
D3 

D11 C 



1 O 
2 
3 

d4 
ds 

6 
7 

ds 

P9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
□ 20 



42-PIN 
DIP 
TOP VIEW 



21 



42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 



IIA19 

Z1A8 

□A9 

□A10 

□Ail 

□A12 

□A13 

□A14 

□A15 

□A16 

□ BHE 
□Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=3Vcc 



Ncq 

A18 

A17 
A7 
A6 
A5 
A4C 
A3 
A2 
A1 C 
AOC 
CEC 

YssC 
OEC 
DOC 
D8C 
D1 C 
D9C 
D2C 

D10 
D3 

D11 P 



1 O 



C2 
C3 
C4 
C5 
C6 



C8 
P9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
C|20 
C21 



44-LEAD 

SOP 
TOP VIEW 



22 



44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 

24 d 
23 



□ NG 

□ A19 

□ A8 

□ A9 

□ A10 

□ All 

□ A12 

□ A13 

□ A14 

□ A15 

□ A16 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 
D4 

pVcc 



{PinD42.HN624017) 



(PlnT244.HN624017) 



HN624017FP/TFP Series 



00 O r- CM 

'«tlO<OI^T-T-C0O>1-T--»- 

<<<<<<<<<<< 

nnnnnnnnnnn 



A3E 


1 


A2C 


2 


AlE 


3 


AOC 


4 


CEC 


5 


NCE 


6 


VssC 


7 


OEC 


8 


DOC 


9 


D8C 


10 


D1 C 


11 



44.LEAD 
QFP ANDTQFP 
TOP VIEW 



T-T-T-r-T-T-T- T- CMCMCVI 



uuuuuuuuuuu 

Q Q ^ > ■ o a 



33 


□ A13 


32 


□ A14 


31 


□ A15 


30 


□ A16 


29 


□ BHE 


28 


□ A19 


27 


□ Vss 


26 


□ D15/A-1 


25 


□ D7 


24 


□ D14 


23 


□ D6 



(PinQ44.HN624017) 
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■ PIN ARRANGEMENT (cont.) 



— — HN62401 7 Series 

■ PIN DESCRIPTION 



HN624017F Series 



1 O 
2 
3 



)[I4 

ids 
tee 

>c:8 

[19 



A18C: 
A17 

A7q 

A6 
A5 
A4 

A3q 

A2 
A1 

AOC 

NCC 

NCC 

NCC 

CEC 
VsstI 

OEC 

DOC 

DSC 

D1 C 

D9 

D2C 
D10C 

D3 
D11 P24 



10 
11 

12 48-LEAD 
SOP 
TOP VIEW 



13 
14 
15 
16 
17 
18 
19 
□ 20 

:2i 

:22 
|C23 



48 


□A19 


47 


□A8 


46 


□A9 


45 


□AIO 


44 


□A11 


43 


□ A12 


42 


□A13 


41 


□A14 


40 


□A15 


39 


□A16 


38 


□ NC 


37 


□ NC 


36 


□ NC 


35 


□ BHE 


34 


IlVss 


33 


□ D15/A-1 


32 


□ D7 


31 


□ D14 


30 


□ D6 


29 


□ D13 


28 


□ D5 


27 


□ D12 


26 


□ D4 


25 


=>Vcc 



(PinT248.HN624017) 

Note: Pins 1 1 , 1 2, 1 3, 36, 37 and 38 are 
connected to the inner lead frame. 



Pin Name 


Function 


^0 ' ^19 


Address 


A, 


Address (Word-Wide) 




Output 


Ut 


unip cnaDie 


Ot 


Output Enable 


BHE 


Byte Enable 


^cc 


Power Supply 


^ss 


Ground 


NC 


No Connection 



BLOCK DIAGRAM 



A19 

















3-State 




Address 




Memory 




Hex/ 




Output 




Buffer 




Array 




Byte 




Buffer 



















— D15/(D7) 



CE 

BHE [pO 

(A-1)^ 

OE 



7Cy 



{>> 



(BD.HN624017) 

Notes: 1 . * : A Js the Least Significant Address bit In Byte-Wide Mode. 
2. BHE=V,„: 16-bit (D,5-D,) 
BHE=V,l: 8-bit (D,-D,) 

When BHE is low, D^^ - Dg are in high impedance states. 
Hitachi America, Ltd. • 2000 Sierra Point Pkwy • Brisbane, CA 94005-1 81 9 • (41 5) 589-8300 
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HN624017 Series — — 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


Vcc 


-0.3 to +7.0 


V 


Terminal Voltage V 




-0.3toVcc+0.3 


V 


Operating Temperature Range 


^OPR 


Oto+70 


°C 


Storage Temperature Range 


"^STG 


-55 to +125 


° C 


Temperature Under Bias 


T 

'bias 


-20 to +85 





Notes: 1 . With respect to V« 
■ CAPACITANCE 



(V^c = 5V ± 10%, Vss = OV, T^ = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


MIn. 


Max. 


Unit 


input Capacitance ^ 






15 


PF 


Output Capacitance ^ 


^OUT 




15 


pF 



Notes: 1 . This parameter is sampled and not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vss = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


ly 




10 




V„ = OtoVcc 


Output Leakage Current 


Ilo 




10 


^lA 


CE = 2.2V,Vo,, = 0toVcc 


Operating Vcc Current 


'cc 




50 


mA 


Vcc = 5.5 V, l^^^j = mA, t^^=^ min. 


Standby Vpc Current 


ISB 




30 


^A 


Vcc = 5.5V,CE>Vcc-0.2V 


input Voltage 


v,„ 


2.2 


Vcc+0.3 


V 








-0.3 


0.8 


V 




Output Voltage 


V 


2.4 




V 


•oh = -205 mA 




Vol 




0.4 


V 


loL= 1.6 mA 
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HN62401 7 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vgs = V, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: < 10 ns 

• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 







HN624017-17 




Item 


Symbol 


Min. 


Max. 


Unit 


Read Cycle Time 




170 




ns 


Address Access Time 


w 




170 


ns 


CE Access Time 


^ACE 


- 


170 


ns 


OE Access Time 




- 


70 


ns 


BHE Access Time 


^BHE 


- 


200 


ns 


Output Hold Time from 
Address Change 







- 


ns 


OutputHold Time 
from CE 


^DHC 







ns 


Oi itm it Hf»IH Timp 

from OE 


t 

*DHO 







ns 


Output Hold Time 
from BHE 


^DHB 







ns 


CE to Output in High Z 


^CHZ 




70 


ns 


OE to Output in High Z 


^OHZ 




70 


ns 


BHE to Output in High Z 


^BHZ 




70 


ns 


CE to Output in Low Z 


^CLZ 


10 




ns 


OE to Output in Low Z 


^OLZ 


10 




ns 


BHE to Output in Low Z 


^BL2 


10 




ns 



Note: 1 . tpHz, toHZ' £incl X^^^ defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 
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HN624017 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = V,^) or Byte Mode (BHE =: V, J 



Address 



CE 



OE 



Data Out 



^RC 



X 



^ACE 



iCLZ 



HighZ 



X 



tDHC-^ 



iDHA 



iCHZ 



toHO-^ 



^OHZ 



Data Out Valid 



HighZ 



Note: 1 . tp„^ , tpHc » ^DHo determined by the faster time. 

2. t^ , t^cE ' W ^""^ determined by the slower time. 

3. t^jLz . toLz are determined by the slower time. 



(TD.R.HN624017) 



Word Mode/Byte Mode Switch 

HighZ 



A.1 



BHE 



D7 to Do 



Disto Dq 



tBHZ 



Data Valid 



HighZ 



HighZ 



^BHE 



Data Valid 



Data Valid 



tSHE 



(TD.R1.HN624017) 



Note: 1 . If CE and OE are enabled, A^g to A^, are valid. 



2. D^g/A .,pin is in the output state when BHE is high, CE and OE are enabled. 

Therefore, the input signals of opposite phase to the output must not be applied to 
them. 



H|f|y\CHI 
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HN6241 16 Series 



Preliminary 



16M (1M X 16-bit) and (2M x 8-bit) Masic ROM 



■ DESCRIPTION 

The Hitachi HN624116 is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1 ,048,576 x 1 6-bit 
and 2,097,152 X 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624116 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN6241 1 6 
is also packaged in a 48-lead Plastic SOP. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

150 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: 275 mW (typ) 
Standby Current: 5nW(typ) 

• User Selectable Organization: 

IMx 16-bit (Word-Wide) 
2M X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 




(DP-42) 



(FP-44D) 




(FP-48DA) 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN624116P-15 


150 ns 


42-pin Plastic DIP 


HN624116P-20 


200 ns 


(DP-42) 


HN624116FB-15 


150 ns 


44-lead Plastic SOP 


HN624116FB-20 


200 ns 


(FP-44D) 


HN624116F-15 


150 ns 


48-lead Plastic SOP 


HN624116F-20 


200 ns 


(FP-48DA) 
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HN62411 6 Series 



PIN ARRANGEMENT 



HN624116P Series 



IZ5 
7 

P8 



□ 9 



A18C: 
A17IZ 

A7C 

A6C 

A5 

A4 

A3C: 
A2 
A1 
AOC 
CEC 
VssC 
OEC 
DOC 
D8C 
D1 C 
D9C 

02 m 
DIOC 

03 C 
D11 C 



1 O 
2 
3 
4 



42-PIN 
DIP 

10 TOP VIEW 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 



42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 



□ A19 

□ A8 

□ A9 

□ A10 

□ All 

□ A12 
□A13 

□ A14 

□ A15 

□ A16 

□ BHE 
□Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
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HN624116FB Series 



CI2 



NCC 

A18 

A17C: 
A7 
A6 
A5 
A4C 
A3[I 
A2 
A1 C 
AOC 
CEC 

Vssd 

OEC 
DOC 
D8C 
D1 C 
D9C 
D2C 

D10 
D3 

D11 C 



1 O 
2 
3 



C4 
C5 
d6 
7 
8 

P9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
□ 20 
C|21 
22 



44-LEAD 

SOP 
TOP VIEW 



□ NO 

□ A19 
HAS 
□A9 

□ A10 

□ A11 

□ A12 

□ A13 

□ A14 
□A15 

□ A16 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=^Vcc 
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HN624116F Series 



PIN DESCRIPTION 



Pin Name 


Function 


\ " ^19 


Address 


A. 


Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


V 


Power Supply 


V 


Ground 


NC 


No Connection 



A18C 
A17C 

A7C 

A6C 

A5C 

A4 

A3C 

A2C 

A1 C 

AOC 

NCC 

NCC 

NCC 

CEC 
VssC 

OEC 

DOC 

DSC 

D1 C 

D9 

D2C 
D10 

D3d23 
D11 1=24 



1 O 
2 
3 
4 
5 



iQ6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
d20 

:2i 

|C22 



48-LEAD 

SOP 
TOP VIEW 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



□ A19 
□A8 
□A9 
□A10 
□A11 

□ A12 
□A13 

□ A14 

□ A15 

□ A16 

□ NC 

□ NC 

□ NC 

□ BHE 

□Vss 

□ D15/A-1 

□ D7 

□ Di4 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=JVcc 



{PinT248.HN624116) 
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HN6241 16 Series 



■ BLOCK DIAGRAM 



A19 — 



Address 
Buffer 



CE -po 



BHE 



(A-ir 



OE 



Memory 
Array 



Hex/ 
Byte 



3-State 
Output 
Buffer 



(BD.HN624116) 



Notes: 1 . * : A ^ is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,„: 16-bit (D,,-D,) 
BHE=V„: 8-bit (D,-D,) 

When BHE is low, D^, - Dg are in high impedance states. 
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HN6241 16 Series — — 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage^ 




-0.3 to +7.0 


V 


All Input and Output Voltage ^ 


^1 N, ^OUT 


-0.3 to yQQ+ 0.3 


V 


Operating Temperature Range 


"^OPR 


Oto+70 


rc 


Storage Temperature Range 


"^STG 


-55 to +125 




Temperature Under Bias 


"^BIAS 


-20 to +85 





Notes: 1. Relative to Vgg. 
■ CAPACITANCE 

(Vcc = 5V ± 10%, Vss = OV, T^ = 25^0, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance ^ 








15 


PF 


v,N = ov 


Output Capacitance ^ 


^OUT 






15 


PF 


VouT = OV 



Notes: 1 . This parameter is sampledand not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, Vss = V. T3 = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


"u 






10 




V,N = OVtoV,, 


Output Leakage Current 


'to 






10 




CE = 2.2V,Vo„, = 0VtoV^, 


Operating V^^ Current 


"cc 






75 


mA 


Vc<, = 5.5V, l<„ = 0mA,t„<.=150ns 










65 


mA 


V^ = 5.5V, l„^ = 0mA.t^=200 


Standby V^j^j Current 








30 


^lA 


V,, = 5.5V,C1>V,,-0.2V 


Input Voltage 




2.2 




Vcc+0.3 


V 








-0.3 




0.8 


V 




Output Voltage 


V 


2.4 






V 


lo« = -205nA 




Vol 






0.4 


V 


Iql = 1 .6 mA 
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HN62411 6 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 1 0%, = V, to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TIL Gate + CL = 1 00 pF (Including jig capacitance) 

• Reference level for measuring timing: 1 .5 V 







HN6241 16-15 


HN6241 16-20 


Test 


Item 


Symbol 


Min. 


Max. 


Kilin 

Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


150 




200 




ns 


Address Access Time 




~ 


150 


- 


200 


ns 


Chip Enable Access Time 






150 




200 


ns 


OutDut Enable Access 
Time 


t 

^OE 


- 


70 


- 


100 


ns 


BHE Access Time 


t 

^BHE 




150 




200 


ns 


Output Hold Time from 
Address Change 


^DHA 


U 




U 




ns 


Output Hold Time from 
Chip Enable 


DHC 





- 





- 


ns 


Output Hold Time from 
Output Enable 


^DHO 





- 





- 


ns 


Output Hold Time from 
BHE 


t 

^DHB 





- 





- 


ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




70 




70 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




70 




70 


ns 


SHE to Output in High-Z^ 


^BHZ 




70 




70 


ns 


Chip Enable to Output 
in Low-Z 


^CLZ 


10 




10 




ns 


Output Enable to Output 
in Low-Z 


^OLZ 


10 




10 




ns 


BHE to Output in Low-Z 


^BLZ 


10 




10 




ns 



Note: 1 . tjjHz. W' ^BHz defined as the time at which the output becomes an open circuit and are 
not referenced to output voltage levels. 
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HN6241 16 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = V J or Byte Mode (SHE s V, J 



Address 



CE 



OE 



Data Out 



IRC 



I ACE 



^CLZ 



HighZ 



X 



^DHC-^ 



iDHA 



iCHZ 



'OHZ 



Data Valid 



HighZ 



Note: 1. tjjH^. tpHc.toHoai'e determined by the faster time. 

2. t^ , t^cE ' *0E determined by the slower time. 

3. tpLz , toLz are determined by the slower time. 



(TD.R.HN624116) 



Word Mode/Byte Mode Switch 

HighZ 



BHE 



^DHB 



Di5t0D8 



tBHE 



HighZ 



High Z 



Data Valid 



tBHZ 



(TD.R1.HN624116) 



Note: 1 . If CE and OE are enabled, A^g to Aq are valid. 



2. D^g/A .jpin is in the output state when SHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624116L Series 



Preliminary 



16M (1M x16-bit) and (2M x 8-bit) Mask ROM 



■ DESCRIPTION 

The Hitachi HN624116L is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1 ,048,576 x 1 6-bit 
and 2,097,152 X 8-bit. 

The HN624116L is capable of operating down to 3.0V, which 
makes it ideal for battery powered, portable systems. In addition, the 
high density provides enough capacity to be used as a character 
generator in laser printers. 

Hitachi's HN6241 1 6L is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The 
HN6241 16L is also packaged in a 48-lead Plastic SOP. 

■ FEATURES 

• Single Power Supply: 

V^c = 3.0V to 5.5V (HN6241 1 6-30L) 
V^^j = 3.5V to 5.5V (HN6241 16-25L) 

• Fast Access Times: 

250 ns/300 ns (max) 

• Low Power Consumption: 

Active Current: 275 mW (typ) 
Standby Current: 5|xW(typ) 
User Selectable Organization: 
1Mx 16-bit (Word-Wide) 
2M X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 




ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN624116P-25L 
HN624116P-30L 


250 ns 
300 ns 


42-pin Plastic DIP 
(DP-42) 


HN624116FB-25L 
HN624116FB-30L 


250 ns 
300 ns 


44-lead Plastic SOP 
(FP-44D) 


HN624116F-25L 
HN624116F-30L 


250 ns 
300 ns 


48-lead Plastic SOP 
(FP-48DA) 
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HN624116L Series 

■ BLOCK DIAGRAM 



A19 — 



Address 
Buffer 



CE 



BHE 



(A-D* 



OE 



Memory 
Array 



Hex/ 
Byte 



3-State 
Output 
Buffer 



-D15 
/(D7) 



(BD.HN624116L) 



Notes: 1 . * : A ^ is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V„: 16-bit (D,,-D,) 
BHE=V„: 8-bit (D,-D,) 

When BHE is low, D^^ - Dg are in high impedance states. 



■ PIN DESCRIPTION 



Pin Name 


Function 


\ ■ ^19 


Address 


Ai 


Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


^cc 


Power Supply 


^ss 


Ground 


NO 


No Connection 
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■ PIN ARRANGEMENT 



HN624116P 



CIS 
[16 



□ 8 



□ 9 



Alec 

A17[I 
A7C: 
A6CI 
AS 
A4 

A3 a 

A2 
A1 

AOC 
CEC 

VssH 
5ECI 
DOC 
DSC 
D1 C 
D9C 
D2IZ 

DIOCI 
D31Z 

D11 C 



1 O 
2 
3 
4 



42-PIN 
DIP 

10 TOP VIEW 

11 

12 

13 
14 
1S 
16 
17 
18 
19 
20 
21 



42 
41 
40 
39 
38 
37 
36 
3S 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 



□A19 

□A8 

□A9 

□A10 

□All 

□A12 

□ A13 
□A14 

□ A1S 
□A16 

□ BHE 

□Vss 

□ D1S/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ DS 

□ D12 

□ D4 
=3Vcc 



(PlnD42.HN624116L) 



HN624116FB 



[14 



A18C: 
A17II 
A7 
A6C: 
ASE 
A4[I 
A3IZ 
A2[I 

A1 c: 

AOC 
CEC 

VssC 
OEC 
DOC 
D8C 
D1 C 
D9C 
D2C 

D10C 
D3C 

D11 



s 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1S 

16 

17 

18 

19 

20 

21 

22 



44-LEAD 

SOP 
TOP VIEW 



44 

43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 



□ NC 

□ A19 

□ A8 
□A9 
□A10 

□ All 
□A12 
□A13 
□A14 
□A15 

□ A16 

□ BHE 

□Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ DS 

□ D12 

□ D4 
=3Vcc 



(PinT244.HN624116L) 



HN624116F 



)C4 



A18C 
A17C 

A7C 

A6 

A5C 
A4C 
A3C 
A2 

A1 C 

AOC 

NCC 

NCC 

NCC 

CEC 
VssC 
OEC 

DOC 

D8C 

D1 C 

D9C 

D2C 
D10 

D3d23 
D11 [=24 



5 
6 
7 

![=|8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
C22 



48-LEAD 

SOP 
TOP VIEW 



12-13 pin and 36-37 pin are 
connected to Inner lead frame. 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



□ A19 
□A8 
□A9 

□ A10 

□ All 

□ A12 

□ A13 

□ A14 

□ A15 
□A16 

□ NC 

□ NC 

□ NC 

□ BHE 
□Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ DS 

□ D12 

□ D4 
=]Vcc 
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HN624116L Series — 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 




-0.3 to +7.0 


V 


All Input and Output Voltage ^ 


Vt 


-0.3 to Vcc +0.3 


V 


Operating Temperature Range 


"^OPR 


to +70 


°C 


Storage Temperature Range 


"^STG 


-55 to +125 


°C 


Temperature Under Bias 


"^BIAS 


-20 to +85 





Note: 1. Relative to Vj 
■ CAPACITANCE 



(Vcc = 3.5/3.0 to 5.5V, Vgs = OV, T^ = 25°C, V,^ = OV, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Input Capacitance ^ 








15 


PF 


Output Capacitance ^ 


^OUT 






15 


PF 



Note: 1 . This parameter is sampled and not 1 00% tested. 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 3.5/3.0 to 5.5V, Vgg = OV, T3 = to +70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


input Leakage Current 


•u 






10 




V,N = OtoVcc 


Output Leakage Current 


"lo 






10 




CE = 2.2V.Vo,, = 0toVcc 


Operating Vcc Current 


'cc 






65 


mA 


Vcc = 5.5 V, IDq^jt = mA, t^c^min. 










35 


mA 


Vcc = 3.5 V, lDouT = OmA, t^c^Min. 


Standby Vcc Current 








30 


ma 


Vcc = 5.5 V,CE > V^ -0.2V 


Input Voltage 


V,H 


2.2 




Vcc+0.3 


V 






Va 


-0.3 




0.8 


V 




Output Voltage 


Vqh 


2.4 






V 


Ioh = -205mA 










0.4 


V 


Iql = 1 .6 mA 
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HN624116L Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vss = 0V,T^ = 0to+70°C) 

Test Conditions 

• Input pulse levels: 0.8 /2.4V 

• Input rise and fall times: < 1 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1 .5 V 







Vcc =3.5 to 5.5V 
HN624116-25L 


=3.0 to 5.5V 
HN624116-30L 


1 est 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


DaqaI TirmA 

ri6aO oyui6 1 im6 


* 

^RC 


250 




300 




ns 


Address Access Time 




- 


250 


- 


300 


ns 


Chip Enable Access Time 


We 








oUU 


ns 


Output Enable Access 
Time 




- 


100 


- 


150 


ns 


BHE Access Time 


^BHE 


- 


250 


- 


300 


ns 


Output Hold Time from 
Address Change 


^DHA 





- 





- 


ns 


Output Hold Time from 
Chip Enable 


^DHC 





- 





- 


ns 


Output Hold Time from 
Output Enable 


^DHO 





- 





- 


ns 


Output Hold Time from 
BHE 


^DHB 












ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




100 




100 


ns 


Output Enable to Output 
in High-Z ' 


*OHZ 




100 




100 


ns 


BHE to Output in High-Z ^ 


^BHZ 




100 




100 


.ns 


Chip Enable to Output 
in Low-Z 


^CL2 


10 




10 




ns 


Output Enable to Output 
in Low-Z 




10 




10 




ns 


BHE to Output in Low-Z 


tsLZ 


10 




10 




ns 



Note: 1 . tcHz, to„2, and tg^^ a''© defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 
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HN624116L Series 



■ READ TIMING WAVEFORM 

Word Mode (BHE = V,^) or Byte Mode (BHE = V, J 



Address 



CE 



OE 



Data Out 



RC 



X 



^AA 



^CL2 



lOE 



HighZ 



KM 



>C 



iDHA 



iCHZ 



iQHZ 



toHO-^ 



Data Out Valid 



HighZ 



(TD.R.HN624116L) 



Note: 1 . tp„^ , tpHc , tpHQ are determined by the faster time. 

2. t^ , t^cE ' *0E determined by the slower time. 

3. t^Lz » toLz are determined by the slower time. 



Word Mode/ Byte Mode Switch 

HighZ 



BHE 



D7 to Do 



Di5 to Ds 



toHB 



HighZ 



toHA 



^BHE 



HighZ 



> W<X><)<X>»XXP«a valid ) |<?^^^ ^ Dala va lid 



Data Valid 



tBHZ 



Note: 1 . If CE and OE are enabled, A,.to A„are valid. 



tSHE 



(TD.RI.HN624116L) 



2. D^g/A ^pin is in the output state when BHE is high, CE and OE are enabled. 

Therefore, the input signals of opposite phase to the output must not be applied to 
them. 
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HN624316N Series 



Preliminary 



16M (1M X 16-bit) and (2M x 8-bit) Masic ROIUI 



■ DESCRIPTION 

The Hitachi HN624316N is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1 ,048,576 x 1 6-bit 
and 2,097,152 X 8-bit. 

The high density and high speed Nibble Access provide enough 
capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62431 6N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The 
HN624316N is also packaged in a 48-l6ad Plastic SOP. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

120 ns/150 ns (max) 

• Nibble Access Times: 

60 ns/70 ns (max) 

• Low Power Consumption: 

Active Current: 300 mW (typ) 
Standby Current: 5^iW(typ) 

• User Selectable Organization: 

IMx 16-bit (Word-Wide) 
2M X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 




■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN624316PN-12 


120 ns 


42-pin Plastic DIP 


HN624316PN-15 


150 ns 


(DP-42) 


HN624316FBN-12 


120 ns 


44-lead Plastic SOP 


HN624316FBN-15 


150 ns 


(FM4D) 


HN624316FN-12 


120 ns 


48-lead Plastic SOP 


HN624316FN-15 


150 ns 


(FP-48DA) 



5 
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HN624316N Series - 

■ PIN ARRANGEMENT 



HN624316PN Series 



U4 
5 

me 

7 
8 



119 



A18C 
A17E 

A7C 

A6 

A5C: 

A4 

A3C: 

A2C: 

A1 

AOC 

CEC 

Vsstl 
OEC 
DOC 
DSC 
D1 C 
D9C 
D2C 

Dioc: 

D3 
D11 C 



1 O 
2 
3 



42-PIN 
DIP 

10 TOP VIEW 

11 

12 

13 

14 

15 



17 
18 
19 
P20 
21 



42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 



□A19 

□ A8 

□ A9 

□ A10 

□ A11 
□A12 

□ A13 

□ A14 
□A15 
□A16 

□ BHE 

□ Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=iVcc 



(PinD42.HN624316N) 



HN624316FBN Series 



NCC 
A18CI 
A17[I 

A7 

A6CI 

A5C: 

A4 

A3[I 

A2 

A1 C 
AOC 
CEC 

VssC 
OEC 
DOC 
D8C 
D1 C 
D9C 
D2C 

D10 
D3C 

D11 



1 O 
2 
3 



U4 
5 
6 

P7 
8 

P9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
p20 
21 
d22 



44-LEAD 

SOP 
TOP VIEW 



44 


□ NC 


43 


□A19 


42 


□ A8 


41 


□A9 


40 


□ A10 


39 


□ All 


38 


□ A12 


37 


□ A13 


36 


□A14 


35 


□ A15 


34 


□A16 


33 


□BHE 


32 


□Vss 


31 


□ D15/A-1 


30 


□ D7 


29 


□ D14 


28 


□ D6 


27 


□ D13 


26 


□ D5 


25 


□ D12 


24 


□ D4 


23 


=JVcc 
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HN624316FN Series 



;C5 
:6 

IC7 
!C8 
C9 



■ PIN DESCRIPTION 



Pin Name 


Function 




Address 




Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


Vcc 


Power Supply 


V 


Ground 


NC 


No Connection 



A18C 
A17C 

A7C 

A6C 

A5 

A4C 

A3 

A2 

A1 

AOC 
NCC 
NCC 
NCC 
CEC 
VssH 
OEC 

DOC 

D8C 

D1 C 

D9C 

D2C 
D10 

D3d23 
D11 1124 



1 O 
2 
3 
4 



12 
13 
14 
15 
16 
17 
18 
19 
:20 

:2i 

|C22 



10 48-LEAD 

11 SOP 
TOP VIEW 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



□A19 

□A8 

□A9 

□A10 

□All 

□ A12 
□A13 
□A14 
□A15 
□A16 

□ NC 

□ NC 

□ NC 

□ BHE 
□Vss 

□ D15/A-1 

□ D7 

□ D14 

□ D6 

□ D13 

□ D5 

□ D12 

□ D4 
=3Vcc 
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HN624316N Series 



■ BLOCK DIAGRAM 




BHE 



(A-ir 



(BD.HN624316N) 



Notes: 1 . * : A the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,„: 16-bit (D,5-D,) 
BHE=V,l: 8-bit (D,-D,) 

When BHE is low, D^^ - Dg are in high impedance states. 
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HN624316N Series ■ 

■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


Unit 


Supply Voltage ^ 


^cc 


-0.3 to +7.0 


V 


All Input and Output Voltage ^ 


V V 


-0.3toVcc+0-3 


V 


Operating Temperature Range 


^OPR 


to +70 


°C 


Storage Temperature Range 


"^STG 


-55 to +125 


°C 


Temperature Under Bias 


^BIAS 


-20 to +85 





Notes: 1. Relative to Vgg. 
■ CAPACITANCE 

(V^c = 5V ± 1 0%, Vgs = OV, T^ = 25°C, V,^ = V, f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Capacitance ^ 








15 


pF 


v„ = ov 


Output Capacitance ^ 


^OUT 






15 


PF 


VouT = OV 



Notes: 1 . This parameter is sampledand not 1 00% tested. 

■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vgs = V, T^ = to 70°C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


"u 






10 




V,N = OVtoV,, 


Output Leakage Current 


'lo 






10 




CE = 2.2V,Vo,, = 0VtoV,, 


Operating V^.^, Current 


'cc 






75 


mA 


V^, = 5.5V, lo,, = 0mA,t,c=150ns 










65 


mA 


Vcc = 5.5V,lo,, = 0mA,t,,=200 


Standby Vjj^s Current 


'sB 






30 


^A 


V,, = 5.5V,CE>V,,-0.2V 


Input Voltage 


v,„ 


2.2 




Vcc+0.3 


V 








-0.3 




0.8 


V 




Output Voltage 


V 


2.4 






V 


•oh = -205 mA 




Vol 






0.4 


V 


Iql = 1.6 mA 
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HN624316N Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5V ± 10%, Vgs = V, = to 70°C) 

Test Conditions 

• Input pulse levels: 0.8 V /2.4 V 

• Input rise and fall times: <10 ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Reference level for measuring timing: 1 .5 V 







HN624316N-12 


HN624316N-15 


Test 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read Cycle Time 


^RC 


1 on 








ns 


Nibble Read Cycle Time 


W 


60 


- 


70 


ns 




Address Access Time 


tM 




120 




150 


ns 


Nibble Address Access 
Time 


tNA 




120 




70 


ns 


Chip Enable Access Time 


tcE 




60 




150 


ns 


Output Enable Access 
Time 


OB 


- 


60 


- 


70 


ns 


BHE Access Time 






120 




150 


ns 


Output Hold Time from 
Address Change 


'dha 


n 

u 




u 




ns 


Output Hold Time from 
Chip Enable 







- 





- 


ns 


Output Hold Time from 
Output Enable 


^DHO 





- 





- 


ns 


Output Hold Time from 
BHE 


^DHB 





- 





- 


ns 


Chip Enable to Output 
in High-Z ' 


^CHZ 




60 




70 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




60 




70 


ns 


BHE to Output in High-Z ' 


^BHZ 




60 




70 


ns 


Chip Enable to Output 
in Low-Z 


^CLZ 


10 




10 




ns 


Output Enable to Output 
in Low-Z 


^OLZ 


10 




10 




ns 


BHE to Output in Low-Z 




10 




10 




ns 



Note: 1 . tjj„2. W defined as the time at which the output becomes an open circuit and are 
not referenced to output voltage levels. 
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HN624316N Series 



READ TIMING WAVEFORM 

Word Mode (BHE = V J or Byte Mode (SHE = V, J 



Address 



CE 



OE 



Data Out 



^ACE 



^CLZ 



HighZ 



X 



U-t 



DHA 



^CHZ 



f 



'OHZ 



Data Valid 



HighZ 



Note: 1 . t^HA » ^DHc ' *DHo determined by the faster time. 
2. t^ , t^cE ' W ^""^ determined by the slower time. 
3- W ' *0Lz determined by the slower time. 



(TD.R.HN624316N) 



Word Mode/Byte Mode Switch 

HighZ 



A.I 



BHE 



DistoDs 



D.to Oo_J m^^ )|<g^K_DataValid 



HighZ 



HighZ 



tBHE 



Data Valid 



^BHZ 



tOHE 



(TD.R1.HN624316N) 



Note: 1 . If CE and OE are enabled, A^g to A^ are valid. 



2. D,g/A ^pin is in the output state when BHE Is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624316N Series 



Nibble Mode 



AgtOAig^^ 

Ao. Ai,(A.i)3( 



IRC 



)( )( )C )( 



■ kiHA 



yHA 



iNA 



■ ^DHA 



yHA 



(TD.RN.HN624316N) 



Note: CE and OE are enable. 
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HN624032 Series 



Preliminary 



32M (2M x16-bit) and (4M x 8-bit) Mask ROM 

■ DESCRIPTION 

The Hitachi HN624032 is a 32-Megabit CMOS Mask 
Programmable Read Only Memory organized as 2,097,152 x 16-bit 
and 4,194,304 X 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624032 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. 

■ FEATURES 

• Single Power Supply: 

Vcc = 5V±10% 

• Fast Access Times: 

150 ns/200 ns (max) 

• Low Power Consumption: 

Active Current: 200 mW (typ) 
Standby Current: 5^W(typ) 

• User Selectable Organization: 

2Mx 16-bit (Word-Wide) 
4M X 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 

• Three-State Data Outputs 

• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 



■ ORDERING INFORMATION 



Type No. 


Access Time 


Package 


HN624032P-15 


150 ns 


42-pin Plastic DIP 


HN624032P-20 


200 ns 


(DP-42) 


HN624032FB-15 


150 ns 


44-pin Plastic SOP 


HN624032FB-20 


200 ns 


(FP-44D) 




(DP-42) 



(FP-44D) 
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HN624032 Series 



■ BLOCK DIAGRAM 



A20 — 



Address 
Buffer 



Memory 
Array 



BHE P>0- 

(A-1)* 



Hex/ 
Byte 



3-State 
Output 
Buffer 



-D15 

/(D7) 



OE 



(BD.HN624032) 



Notes: 1 . * : A js the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V„: 16-bit (D,5^D,) 
BHE=V„: 8-bit (D,-D,) 

When BHE is low, D^^ - Dg are in high impedance states. 
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HN624032 Series - 

■ PIN ARRANGEMENT 



HN624032P Series 




42 


□ A19 


41 


□A8 


40 


□A9 


39 


□A10 


38 


□ All 


37 


□A12 


36 


□ A13 


35 


□ A14 


34 


□ A15 


33 


□A16 


32 


□A20 


31 


□Vss 


30 


□ D15/A-1 


29 


□ D7 


28 


□ D14 


27 


□ D6 


26 


□ D13 


25 


□ D5 


24 


□ D12 


23 


□ D4 


22 


=3Vcc 
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HN624032FB Series 



C4 
115 
□ 6 
d7 
8 
9 
10 



NCC 

Aiac 

A17C 
A7 
A6 
A5 
A4 
A3C: 
A2CI 
A1 C 
AOC 
CEC: 

VssC 

OEC 
DOC 
DSC 
D1 C 
D9C 
D2C: 

D10 
DSC 

D11 C 



1 O 
2 
3 



44-LEAD 
SOP 
11 TOP VIEW 
12 



13 
14 
15 
16 
17 
18 
19 
q20 
21 
22 



44 


□A20 


43 


□A19 


42 


□A8 


41 


□A9 


40 


□A10 


39 


□ All 


38 


□A12 


37 


□A13 


36 


□A14 


35 


□A15 


34 


□A16 


33 


□ BHE 


32 


□ Vss 


31 


□ D15/A1 


30 


□ D7 


29 


□ D14 


28 


□ D6 


27 


□ D13 


26 


□ D5 


25 


□ D12 


24 


□ D4 


23 


=3Vcc 
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■ PIN DESCRIPTION 



Pin Name 


Function 


Aq - Ago 


Address 


Ai 


Address (Word-Wide) 




Output 


CE 


Chip Enable 


OE 


Output Enable 


BHE 


Byte Enable 


V 


Power Supply 


V 


Ground 


NC 


No Connection 
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HN624032 Series 



■ ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Value 


xUnit 


Supply Voltage ^ 




-0.3 to +7.0 


V 


All Input and Output Voltage ' 


Vt 


-0.3toVcc+0.3 


V 


Operating Temperature Range 


"""oPR 


to +70 


°C 


Storage Temperature Range 


^STG 


-55 to +125 


! oQ 


Temperature Under Bias 


^BIAS 


-20 to +85 





Note: 1. Relative to V; 
■ CAPACITANCE 



(V^c = 5V ± 10%, Vgs = OV, T^ = 25°C, V,^ = OV. f = 1 MHz) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Input Capacitance ^ 








15 


pF 


Output Capacitance ^ 


^OUT 






15 


pF 



Note: 1 . This parameter is sampled and not 100% tested. 



■ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(V^c = 5V ± 1 0%, Vgs = OV, T3 = to +70?C) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Test Condition 


Input Leakage Current 


'u 






10 


jiA 


V,. = OtoV,, 


Output Leakage Current 


"lo 






10 


liA 


CE = 2.2V, V^,, = OtoV,, 


Operating V^c Current 


'cc 






100 


mA 


V^c = 5.5 V, \D^^j = mA, t^^^min. 


Standby Vjjc Current 








30 




V,, = 5.5 V,CE>V^ -0.2V 


Input Voltage 


V,H 


2.2 




Vcc+0.3 


V 






V,L 


-0.3 




0.8 


V 




Output Voltage 


^OH 


2.4 






V 


loH = -205 mA 




Vol 






0.4 


V 


loL = 1-6 mA 
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HN624032 Series 



■ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 

(Vcc = 5Vdb 10%,Vss = OV, = to +70°C) 

Test Conflitions 

• Input pulse levels: 0.8 /2.4V 

• Input rise and fall times: <10ns 

• Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

• Input/Output Timing Reference level: 1.5 V 







HN624032-15 


HN624032-20 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Dao^ ^w/^Ia TimA 


t 

^RC 


150 


- 


200 


- 


ns 


Address Access Time 


tAA 




150 




200 


ns 


Chip Enable Access Time 


^ACE 


- 


150 


- 


200 


ns 


Output Enable Access 
Time 


toE 


- 


70 


- 


100 


ns 


BHE Access Time 


^BHE 




150 




200 


ns 


Output Hold Time from 
Address Change 


^DHA 












ns 


Output Hold Time from 
Chip Enable 


^DHC 












ns 


Output Hold Time from 
Output Enable 


*DHO 





- 





- 


ns 


Output Hold Time from 
BHE 


^DHB 





- 





- 


ns 


Chip Enable to Output 
inHigh-Z^ 


^CHZ 




70 




70 


ns 


Output Enable to Output 
in High-Z ' 


^OHZ 




70 




70 


ns 


BHE to Output in High-Z^ 


^BHZ 




70 




70 


ns 


Chip Enable to Output 
in Low-Z 


*CL2 


10 




10 




ris 


Output Enable to Output 
in Low-Z 




10 




10 




ns 


BHE to Output in Low-Z 


^BLZ 


10 




10 




ns 



Note: 1 . tcHz, tQ„2» and tg^^ defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 
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HN624032 Series 



READ TIMING WAVEFORM 

Word Mode (BHE = VJ or Byte Mode (SHE = V„) 



Address 



CE 



OE 



Data Out 



RC 



X 



^AA 



I ACE 



iCLZ 



^OE 



HighZ 



^DHA 



iCHZ 



iQHZ 



Data Out Valid 



HighZ 



Note: 1 . tpH^ , tjjHc . tpHo are determined by the faster time. 

2. t^ , t^cE ' *0E determined by the slower time. 

3. tcLz , t^Lz are determined by the slower time. 



(TD.R.624032) 



Word Mode/ Byte Mode Switch 



HighZ 



BHE 



D7 to Do 



tpHB 



DistoDe 



HighZ 



tpHA 



Data Valid 



High Z 



tBHE 



Data Valid 



Data Valid 



tSHZ 



tBHE 



(TD.RI.HN624032) 



Note: 1. If CE and OE are enabled, to Aq are valid. 

2. D^g/A ^ pin is in the output state when BHE is high, CE and OE are enabled. Therefore, 
the input signals of opposite phase to the output must not be applied to them. 
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